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CHRONIC INTOXICATION BY ETHYLENE GLYCOL 
VAPOUR* 


BY 


F. M. TROISI 


Bologna, Italy 


(RECEIVED FOR PUBLICATION JANUARY 16, 1950) 


The industrial use of solvents continues to increase 
and leads to new observations in the technical and 
the pathological fields which call for the examination 
of new problems of industrial hygiene. In this 
paper attention is drawn to toxic manifestations of 
occupational origin recently observed and referable 
to the solvent ethylene glycol. This compound has 
in recent years found more numerous and more 
extensive industrial applications and evidence of its 
toxicity has been obtained both in human toxicology 
and by experiment. 


Ethylene Glycol 


Ethylene glycol (CH,OH-CH.OH) is a colourless, 
odourless, somewhat viscous, sweetish liquid which 
boils at 197:2° C., and solidifies at —12:3° C. Its 
specific gravity is 1:1176 at 15° C.; its vapour 
tension is 0:09 mm. Hg and it is miscible in all 
proportions with water and with alcohol. It is not 
inflammable. Its formula places it between the 
monohydric ethyl alcohol and the trihydric alcohol, 
glycerol, and in certain ways it resembles both these 
substances. It is the first and simplest of the glycol 
series and is extensively used as a solvent substitute 
for glycerol. 

The principal industrial applications of ethylene 
glycol are as an electrolyte for electrolytic con- 
densers ; a component in skin lotions in which it is 
physically mixed with various powders ; an anti- 
freeze agent; a solvent for dyes; and a vehicle in 
pharmaceutical preparations and food extracts. 

It has been shown that ethylene glycol is rapidly 
absorbed from the gastro-intestinal tract and from 
subcutaneous tissues. It is oxidized to some extent 
in the body to oxalic acid, which increases the 
normal excretion of oxalates and produces more or 
less serious renal lesions. It has a narcotic action, 
slight however, in comparison with that possessed 
by monohydric alcohol. Toxic effects arising from 
the inhalation of its vapours are not possible at 


* Translated into English by Maurice W. Goldblatt. 





normal temperatures because of its low volatility, 
and no such effects have in fact been reported. 
It is thus the more important from the industrial 
medical point of view that toxic effects have now 
been observed among industrial workers who were 
exposed to the inhalation of vapours produced by 
submitting ethylene glycol to high temperatures. 


Review of the Literature 


An examination of the pathological and toxi- 
cological literature especially of recent years reveals 
various cases of intoxication following oral ingestion 
of ethylene glycol and of protracted inhalation of 
the vapours of different glycols. These cases show 
the toxic action on the kidneys as well as a charac- 
teristic toxic effect on the central nervous system 
and on the blood-forming organs. It will be of 
interest to review these cases for comparison with 
the toxic manifestations I have observed. 

Hansen (1930) described two cases of severe 
intoxication in two young men following accidental 
ingestion of a considerable quantity of ethylene 
glycol. This resulted from mistaking an ethylene 
glycol anti-freeze preparation for an alcoholic 
liquor. The two men a couple of hours after the 
ingestion showed severe signs of poisoning including 
stupor, somnolence, coma, complete bilateral 
paralysis of the abducent nerve accompanied by 
mydriasis and unreactive pupils. Death was pre- 
vented probably as a result of the decapsulation of 
one kidney in which hemorrhagic nephritis was 
found. 

Browning (1937) cites two cases of fatal poisoning 
brought about by the same accidental cause and in 
which toxic symptoms consisted of vomiting, 
cyanosis, and very severe prostration, death super- 
vening by respiratory paralysis with convulsions. 

In the 1944 annual report of the Chief Inspector 
of Factories, Merewether mentions a workman, 
39 years of age, who died 214 hours after having 
accidentally drunk 140 gm. of ethylene glycol mixed 
with a small quantity of anti-corrosive. The 
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symptoms in this case resembled a severe alcoholic 
intoxication. In the report of the previous year 
two cases of poisoning are recorded as due to the 
same sort of accident. A similar accident in 1946 
brought about a fatal intoxication from ethylene 
glycol in an Italian boy, the cause of death being 
toxic nephritis. 

Among workers in English factories who had been 
in contact with ethylene glycol no definite symptoms 
of intoxication were found, and only two of them 
complained ; one, engaged on the work for two 
years, complained of slight conjunctival irritation 
and rhinitis, and the other, after nine months, 
complained of loss of appetite and slight mental 
torpor (Browning, 1937). 

Widman (1946) reported six cases of acute occupa- 
tional poisoning leading to death with severe renal 
lesions from thirty hours to six days after the 
absorption of ethylene glycol. Two of the cases 
showed acute anemia with complete anuria, and at 
the necropsy severe tubular lesions were found and 
numerous crystals of calcium oxalate, especially in 
the renal cortex. 

Opsahl (1948) published a paper recording the 
mass poisoning of 67 people brought about by an 
anti-freeze solution consisting of methyl alcohol 
(10 per cent.) and of ethylene glycol (90 per cent.). 
In two cases the poisoning was fatal ; in one it led 
to complete blindness and in another it led to severe 
disturbances in vision. The remaining cases re- 
covered. 

Hagemann and Chiffelle (1948) investigated three 
men who had drunk a liquid containing 40 per cent. 
of ethylene glycol and developed a fatal syndrome 
of coma, acidosis, hypertension, and convulsions. 
They also found marked leucocytosis, albuminuria, 
microscopic hematuria, raised N.P.N. in the blood, 
changes in the C.S.F. and, anatomically, hemor- 
rhages in the lungs, kidneys, brain, and myocardium, 
and fatty infiltration of the liver and changes in the 
brain and meninges indicative of a toxic meningo- 
encephalitis. 

Zehrer (1948) described three cases of poisoning 
(one fatal) which resulted from ingestion of ethylene 
glycol sold as glycerol. Presenting symptoms were 
malaise, nausea, vertigo, pallor, cold sweats, 
paraesthesia of the extremities, fluttering pulse, 
somnolence, and then profound coma with abolition 
of reflexes. On awakening, the survivors showed 
retrograde amnesia and lateral nystagmus. There 
was no anuria but only signs of involvement of the 
central nervous system. 

Much laboratory work on animals (oral, sub- 
cutaneous, intramuscular, intravenous, and intra- 
peritoneal administration) has pointed to a depres- 
sant action of ethylene glycol on the central nervous 


system (Hanzlik and others, 1931 ; von Oettingen and 
Jirouch, 1931); a selective toxic effect on the 
kidneys, with severe lesions and marked oxaluria cf 
renal origin, and disturbance of lipoid metabolism, 
attributed to dysfunction of the liver and kidneys 
(Mauro, 1939). 

Several derivatives of ethylene glycol, with the 
characters of ethers or esters, have in recent years 
acquired considerable importance as_ industrial 
solvents. Inhalation of the vapours of these 
derivatives has given rise to toxic effects. Donley 
(1936) reported a case of toxic encephalopathy in a 
woman engaged in ironing shirt collars treated with 
a solvent designed to render them stiff. This 
solvent contained 3 per cent. of methyl cellosolve 
(OHCH:;-CH,0-CHs) which volatilized during the 
hot ironing. Besides the cerebral symptoms the 
woman presented an anemia with lymphocytosis 
(R.B.C. 3,500,000 ; Hb 85 per cent. ; lymphocytes 
46 per cent.). Greenburg and others (1938) gives 
clearer toxic pictures in 19 young women who had 
been engaged in the same kind of work but in which 
the solvent used contained 33 per cent. methyl cello- 
solve. Of these, two became ill with the acute form 
of aplastic anemia with tremors and marked psychic 
depression ; one showed polyneuritis with neuro- 
logical sequelz, whilst the remaining 16 cases all 
showed abnormal blood pictures. Among these 
last there were four with abnormal reflexes and 
tremors of the hands, and four with both these 
symptoms in more marked degree as well as signs 
of somnolence and lassitude. The blood pictures 
indicated forms of macrocytic anemia with reduc- 
tion of platelets and the appearance of young 
granulocytes. 

Severe poisoning has also been produced by the 
inhalation of the vapour of diethylene dioxide or 
dioxan, the cyclic ether of ethylene glycol. Barber 
(1934) reported five fatal cases of an acute form of 
intoxication lasting five to eight days in workers who 
had been exposed for 15 days to high concentrations 
of dioxan vapour. During this period the workmen 
experienced pain in the nose and eyes, migrainous 
headache, somnolence, vertigo, loss of appetite and 
nausea and finally presented a syndrome character- 
ized by grave gastric symptoms, enlarged liver 
without jaundice, anuria, and uremic coma. 
Necropsy of four out of the five cases gave evidence 
of hemorrhagic nephritis and hepatic necrosis. 

It is seen, therefore, that the toxic action of the 
glycols is directed particularly to the nervous system 
and the blood-forming organs in the case of the 
inhalation of vapours, whilst when administered by 
mouth or by parenteral routes the action is more 
directed to the kidneys. The three cases of Zehrer 
in which ethylene glycol was ingested are excep- 
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tional inasmuch as the toxicological picture included 
signs of definite involvement of the central nervous 
system. 


Observations in an Electrolytic Condenser Factory 


My observations presented on the toxic effects of 
the inhalation of ethylene glycol vapour were made 
on women workers engaged in a department of a 
factory where electrolytic condensers were made. 
These condensers are constructed from an outer 
case of aluminium, in which is contained a cylindrical 
element formed by a positive armature and a 
1egative made from aluminium ribbon, separated 
by a paper ribbon impregnated with the electro- 
lytic mixture and rolled together. One phase of the 
work involved spreading a mixture of 40 per cent. 
ethylene glycol, 55 per cent. boric acid, and 5 per 
cent. ammonia, constituting the electrolyte of the 
condenser, on a strip of paper placed on another 
strip of aluminium, whereby it was absorbed by the 
paper. This operation was carried out by hand with 
paint brushes by about 40 women seated at long 
tables. The mixture was contained in receptacles 
placed at such a distance from the workers, in the 
middle of the tables, that it was readily reached by 
the outstretched hand. These receptacles were 
maintained, by electric heaters, at 105° C., this 
temperature being necessary to keep the mixture 
fluid : at room temperature the mixture solidifies. 

The work was done in a spacious large room 
amply provided with openings, fairly well lighted 
and ventilated, but the workwomen were nevertheless 
exposed to the vapours of ethylene glycol which 
they constantly inhaled. Whilst at ordinary tem- 
peratures ethylene glycol gives off practically no 
vapour, in this work the evolution of vapours was 
continuous and always within inhaling distance of 
the women, the receptacles containing the hot fluid 
being quite close to them during the spreading 
operation. For the purposes of this process it was 
necessary that the ethylene glycol should be of the 
highest purity. 

All the women were young and the majority of 
them had been already engaged on the work for a 
couple of years. 

For some time several of these women, with 
greater or less frequency, had been subject to attacks 
of loss of consciousness without having ever sus- 
pected their work as the cause of them, but attribu- 
ting them to some common nervous disturbance. 
It was found that whilst the women were intent on 
their work one or other of them without warning 
would suddenly emit a cry as if a prey to sudden and 
quickly passing agitation and would pass into a 
state of profound sleep. Taken at once to the 
works surgery the loss of consciousness was seen to 


ETHYLENE GLYCOL VAPOUR INTOXICATION 





67 


last for only 5 or 10 minutes and was followed by 
rapid awakening without amnesia and with such a 
quick return to normality that the patients demanded 
to return to their work. The period of sleep appeared 
to be calm and tranquil and was not followed 
by any return of any particular symptoms. These 
attacks increased in frequency during the summer 
and recurred as a rule after a few hours of con- 
tinuous work, about 11 o’clock in the morning 
shift and in the first hour or so in the afternoon 
after lunch. These two facts were evidently con- 
nected with the possibility of a large absorption of 
the vapour of ethylene glycol. 

Of the 38 women engaged in this work, nine were 
subject to attacks which recurred rather frequently, 
and on the average two or three times a week, but 
in a few cases almost every day. These latter on 
clinical examination showed signs of well-defined 
nystagmus. Five of these women (those who most 
frequently developed the attacks) were subjected to 
the thermal test of Barany without provoking 
abnormal reactive movements and vertigo, and on 
hematological examination they showed absolute 
lymphocytosis in every case. 

Examination of the urine in the whole group 
showed no abnormality. It was not possible to 
carry out examinations of the blood and urine of all 
the 38 women employed in the department, so that 
the remaining 29 women, never having had the 
attacks described, were examined clinically as 
ambulatory subjects: it was thus found that five 
of them showed nystagmus but no other signs. 

In Tab!e I the relevant data are given on the nystag- 
mus observed and on the hematological findings. 
Cases 1 to 9 had attacks of unconsciousness. Cases 
10 to 14 had no attacks of unconsciousness. 

Of the nine workers having attacks of uncon- 
sciousness, only two, who experienced them rather 
frequently, were removed from the department and 
transferred to alternative work. In the new work 
the attacks no longer occurred. The remaining 
seven women elected to stay at the job because they 
were told that it had been decided to instal a plant 
which would mechanize and enclose the process and 
by internal draughting of the vapours of the ethylene 
glycol permit of its recovery. Since the installation 
of this plant there has been no change in the state 
of health of the women employed, excluding the 
two transferred, and there have been no further 
attacks of unconsciousness or nystagmus. On the 
other hand, before the mechanization of the process, 
when it was still carried out by hand, and up to 
eight months from the first examination, there were 
still attacks of unconsciousness and nystagmus couid 

still be verified among the women remaining in the 
department. 
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The following facts indicate the etiological 
significance of the inhalation of the vapours of 
ethylene glycol in producing toxic effects. (1) Cessa- 
tion of the attacks after enclosure and draughting of 
the process ; (2) cessation of the attacks among the 
two workers transferred to alternative work ; 
(3) absence of such attacks among workers in other 
parts of the same factory where women are employed 
and where vapours and fumes are evolved. (The 
factory strength consists of about 1,500 women, 
mostly young.) These facts negative any suggestion 
that the attacks were of a hysterical nature. There 
was no indication of any kind that either ammonia, 
(5 per cent. of the mixture) or boric acid (55 per cent. 
of the mixture) could have had anything to do with 
the toxic effects observed. 

The nystagmus could not be referred to strain 
caused by the visual apparatus because the excellent 
environmental lighting was by direct sunlight and 
the work did not involve any fatigue of the eye 
muscles, the visual excursion in the spreading opera- 
tion being limited to no more than 50 cm. 

The type of nystagmus met with, although in most 
cases horizontal and suggesting the possibility of a 


in two cases unequivocally rotatory in character. 
This fact led us to the more probable view that the 
lesion was nuclear for, although rotatory nystagmus 
occurs in lesions of both semicircular canals and 
cases have been described in lesions of only one 
canal, it is difficult to imagine a toxic agent selectively 
attacking one or both semicircular canals. The 
latter hypothesis is indeed invalidated by the 
accompanying periodic attacks of unconsciousness 
which must be a consequence of toxic effects on the 
brain, and by the fact that nystagmus occurred, 
unaccompanied by abnormalities of reactive move- 
ments or by vertigo, in five workers, who were most 
subject to attacks, after excitation by means of 
Barany’s thermal test. These considerations could 
lead us to interpret such cases of nystagmus as of 
supranuclear origin and without participation of 
the vestibular nuclei. There is, of course, no 
question in these cases of either congenital or 
hysterical nystagmus. 

The absolute lymphocytosis found in all the five 
cases in which blood counts were made (Table I) 
reveals a quite distinct pathological action on 
hematopoiesis, even taking into account the normal 
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variations in the relative proportions of lympho- 
cytes in the blood and also of the fact that bad 
technique could give rise to variations of this 
magnitude. 

The references quoted from the literature reinforce 
the conclusions we have given as to the etiology of 
the toxic effects. These all point to the inhalation 
of the vapour of ethylene glycol as causing periodic 
loss of consciousness, nystagmus, and lympho- 
cytosis. The limited character of the effects pro- 
duced was a consequence of the limited extent of 
possible absorption by inhalation of the vapour of 
this substance. 

Whilst loss of consciousness and nystagmus went 
together in many cases, the fact that some cases 
showed nystagmus but no attacks of unconscious- 
ness may perhaps be explained by some greater 
resistance to the toxic action in some individuals. 
This leads to the hypothesis that nystagmus may be 
regarded as an early sign and precursor of more 
severe intoxication in view of the fact that the 
majority of authors regard the nuclear and supra- 
nuclear centres to be more sensitive and more likely 
to react to toxic influences. 

Nystagmus was also present in the three cases 
reported by Zehrer (1948). Nystagmus of a type 
similar to that described in the present paper figures 
in reports on poisoning by phenyl-hydroxylamine, 
an aromatic amine easily absorbed through the 
skin and producing cyanosis, depression of the 
central nervous system, spasms, trismus, nystagmus, 
and disturbances of the respiration and circulation 
(von Oettingen and Sayers, 1931, quoted by Lanza 
and Goldberg, 1939). 

It is recommended that systematic examination 
for nystagmus should be practised for workers in 
contact with glycols or other solvents of the fatty 
or the aromatic series. 
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Summary 


In an electrolytic condenser factory, 38 women 
were engaged in spreading on paper and aluminium 
strips a mixture of 40 per cent. ethylene glycol, 
55 per cent. boric acid and 5 per cent. ammonia, 
maintained at 105° C. There was continuous 
evolution of the vapour of ethylene glycol to which 
the women were exposed by the method of operation. 

In nine of these women there were frequent attacks 
of loss of consciousness and nystagmus was also 
observed. In five of these absolute lymphocytosis 
was found by blood examination. 

A further five cases of nystagmus but without 
attacks of unconsciousness were discovered among 
the remaining workers. 

The attacks completely disappeared when the 
process was operated in an enclosed plant permitting 
of recovery of the ethylene glycol, the personnel 
remaining unchanged. Removal of two severe cases 
to other work also led to complete cessation of 
attacks. 
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BERYLLIUM GRANULOMATA IN THE LUNGS OF RATS 


BY 


T. A. LLOYD DAVIES and H. E. HARDING 


From the Industrial Health Unit, Boots Pure Drug Co. Ltd., Nottingham, 
and the Department of Pathology, the University of Sheffield 


(RECEIVED FOR PUBLICATION DECEMBER 19, 1949) 


At the Ninth International Congress on Industrial 
Medicine Policard (1948) reported the production of 
granulomata in the lungs of rats and guinea-pigs 
by dusting with beryllium oxide. Details of the 
particle size of the dust were not given. Policard 
claimed that hyperplasia of the mesenchymatous 
cells of the lung after dusting with beryllium oxide 
resulted in three types of response (1) histiocytic 
pneumonia, (2) granulomatous nodules, mainly in 
guinea-pigs, and (3) cellular thickening of the 
alveolar walls, particularly in rats. 


Fic. 1.—Four weeks after intratracheal injection of 
beryllium oxide suspension in skimmed milk (Rat 
No. 230). There are multiple granulomatous 
follicles around a persistent aggregate of dust. The 
resemblance to illustrations in the paper by De 
Nardi and others (1949), reporting 10 human cases 
of chronic pulmonary granulomatosis, should be 
noted. (x 50.) 


Method 
Using the method we have previously described 
(Lloyd Davies and Harding, 1949), we have introduced 
amorphous beryllium oxide into the lungs of 23 rats by 
the intratracheal injection of 50 mgm. beryllium oxide 
(75% of particles less than one micron in size) in 1 ml. 


70 


of normal saline (pH of suspension 6-8) or of skimmed 
milk (pH of suspension 8-0). The resultant histological 
changes are inconstant, but multiple small granulomata 
of foreign body type composed of small mononuclear 
cells (lymphocytes and histiocytes) with an occasional 
multinuclear cell and infiltration of the surrounding 
interstitial tissues by similar cells commonly result 
(Figs. 1, 2, and 3). The introduction by intratracheal 
injection of any dust, for example, zircon, manganese 
dioxide, silica, or graphite into the lung, if in sufficient 
quantity and of the right particle size, may lead to 
foreign body granulomata as a normal or physiological 
reaction (Fig. 6). Occasionally, larger and different 
granulomata appear after the intratracheal injection of 
beryllium oxide, especially when some further stimulus 
to histiocytic proliferation is present. Eleven additional 
rats were injected with a mixture of 50 mg. each of 
beryllium oxide and manganese dioxide in sterile sus- 
pension (pH 6-5). A granuloma resulting from such an 
injection is illustrated in Figs. 4 and 5. Undissolved 
particles of beryllium oxide, readily distinguished under 
the microscope by the yellow colour of the particles, are 


Fic. 2.—Four weeks after injection of beryllium oxide 
and manganese dioxide suspension in normal saline 
(Rat No. 484). Similar appearance to that in 
Fig. 1. (x50.) 
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BERYLLIUM GRANULOMATA IN RATS’ LUNGS 


Fic. 3 

Fic. 3.—Enlargement from Fig. 2. Granulomatous follicle with giant cells. (x 150.) Fic. 4.—Twelve weeks 
after intratracheal injection of beryllium oxide and manganese dioxide suspension in normal saline (Rat No. 489) 
showing cellular formation of granuloma around persistent aggregate of beryllium oxide dust. ( x50.) 


seen in the centre of a collection of large histiocytes in the manufacture of strip lamps are known to contain 
surrounded by a broad zone of small histiocytes and manganese. 
lymphocytes that infiltrate into the surrounding lung Discussion 


tissue. We were led to use such a mixture partly because : f his 
our previous experience with manganese dioxide had Policard has not made further reports of his 


shown that it evoked a response that was characteristically Observations; his microhistological slides were 
histiocytic, and partly because fluorescent powders used unsatisfactory since the magnification was so great 





Fic. 5 Fic. 6 
Fic. 5.—Enlargement from Fig. 4 showing cellular formation of granuloma. (x150.) | Fic. 6.—Four weeks 
after intratracheal injection of zircon suspension in normal saline (Rat No. 214) showing cellular formation of 
granuloma ; note difference from Fig. 5. Apart from the presence of crystals this was the sole abnormality 
found in the lungs of this animal. (x 150.) 
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that the lung field surrounding the single granuloma 
was not visible. At first we interpreted our results 
as foreign body granulomata, but we now believe 
that at least some of the granulomata we produced 
are related specifically to beryllium oxide. A 
granuloma of the type illustrated in Fig. 5 has a 
highly cellular character, and when associated with 
infiltration of the interstitial tissues represents the 
reaction of the lung to chronic irritation. To this 
extent the reaction we produced may be a similar, 
although limited, type of reaction to that in chronic 
(beryllium) granulomatosis in the human subject. 
We emphasize that the technique we have adopted 
is very artificial ; a single large dose of dust is far 
from comparable with repeated inhalations of small 
quantities such as occur in the human subject. 

The occurrence of granulomata in the lungs of 
rats is, in Our opinion, associated with the rate of 
solution of the particles, which is determined by the 
size of the particle and the solubility of beryllium. 
Reactions such as granulomata, which are of a 
chronic nature, occur when particulate dust persists 
in aggregations to form a continuing irritant focus. 
Beryllium oxide is relatively insoluble and dis- 
appears slowly from the lung. In the case of 
manganese its greater solubility does not allow of 
the formation of large granulomata, although small 


multiple granulomatous follicles are not infrequen 
(Lloyd Davies and Harding, 1949). All work o 

beryllium granulomatosis and other dust disease; 
must include consideration of the particle size an: 

solubility. Possibly large, well-formed granulomata 
result only when the action of beryllium is reinforced 
by that of some other agent or agents provoking « 
proliferation of histiocytes. Our best examples 
were seen when manganese dioxide was injected 
with the beryllium oxide. Most, and possibly all, 
of the dusts that have produced chronic granuloma- 
tosis in man are mixtures containing such substances 
as manganese, silica and zinc. 


The intratracheal injections were carried out in the 
Research Department (Pharmacological Division) of 
Boots Pure Drug Company Limited, Nottingham. 
Miss E. Wilkinson and Miss E. Parker gave much 
technical help. Mr. T. C. Dodds of Edinburgh took 
the photomicrographs. 


REFERENCES 


De Nardi, J. M., Van Ordstrand, H. S., and Carmody, M. G. (1949). 
Amer. J. Med., 7, 345. 

Hardy, eo L., and Tabershaw, I. R. (1946). J. industr. Hyg., 
28, 1 


Lloyd Davies, T. A., and Harding, H. E. (1949). British Journal of 
Industrial Medicine, 6, 82. 

Policard, A. (1948). Proceedings of Ninth International Congress 
of Industrial Medicine, London, p. 796. 





3rit. J. industr. Med., 1950, 7, 73. 


DUST CONDITIONS AT SELECTED BRIQUETTING 
WORKS IN SOUTH WALES 


BY 
H. H. WATSON 


From the Pneumoconiosis Research Unit (Medical Research Council), Cardiff 


(RECEIVED FOR PUBLICATION FEBRUARY 21, 1950) 


At a conference on coal-workers’ pneumoconiosis 
called in Cardiff in January 1947 by the Minister of 
Fuel and Power, it was suggested that it might be 
possible to re-employ men certified as cases of 
coal-worker’s pneumoconiosis in the briquetting 
industry, in which the Minister anticipated an 
expansion. The Industrial Pulmonary Disease 
Committee of the Medical Research Council 
subsequently discussed the matter. As it is not 
possible to re-employ men suffering from pneumo- 
coniosis in a very dusty environment, the Com- 
mittee deemed it necessary, before giving an opinion, 
to assess the existing dust conditions. The Pneumo- 
coniosis Research Unit was, therefore, asked to 
make a short investigation. 


The Briquetting Industry 


For many years small coal (0-} in.) has been 
compounded with pitch and pressed into coherent 
blocks or ovoids and used as fuel. This process 
has been conducted only on a relatively small scale 
in this country compared with Germany and 
France. The output here is now considerably less 
than it was 20 and 30 years ago, as Table I shows. 


TABLE I 
COAL UTILIZED FOR BRIQUETTING (MILLION TONS) 





Year Gt. Britain France 





1913 
1929 
1937 
1943 
1945 
1948 


2-249 3-673 
1-395 6-670 
0-827 7-957 
0-700 _— 
0-391 | Blocks _ 
0-601 f only 





The expansion of the industry as a whole since 
1947 forecast by the Minister of Fuel and Power 
has not, in fact, materialized to any extent. There 
has been some expansion of the block industry, but 
a decrease in the manufacture of ovoids. The home 
consumption of briquettes has declined because of 


the improved supply of raw coal, while foreign 
markets, which took nearly all the production 
before 1939, are not buying on the same scale, as 
costs are too high compared with that for foreign 
raw coal. The export situation has improved a 
little recently, however. 

In south Wales, early in 1948, there were eight 
briquetting works in operation. These produced 
about 80 % of the total output from Great Britain, 
and employed some 800 men. 

Briquetting works have been operating in south 
Wales since 1870. The product for many years 
was a near-cubical block, weighing from 10 to 25 Ib., 
depending on the factory. During the 1939-45 
war, the Ministry of Fuel and Power erected a 
number of modern plants to produce ovoids 
weighing about 3 oz. each. 


The Briquetting Process.—Small coal and coal-tar 
pitch (8%) are fed to a disintegrator, where the coal and 
pitch are ground and mixed. In the Ministry of Fuel 
and Power ovoid plants, wet duff is generally used in 
its undried state: no grinding is necessary. For the 
block plants the washed coals are dried before being 
ground. 

The mixture of coal and pitch is elevated and dis- 
charged into the top of a pug mill or kneader. Steam 
jets are provided around the lower periphery of the 
‘“‘pugs’’. The steam (superheated) melts the pitch, which 
then coats the coal particles as they travel down the pug, 
the process being continuous. The warm soggy mixture 
coming out of the base of the pug passes into a tempering 
device to get rid of excess moisture. After cooling, it is 
passed to the press-pan and to the press-table moulds. 
Briquettes are pressed in a continuous stream. The 
finished product is usually stacked on trolleys to cool in 
the open, but ovoids are sometimes conveyed directly 
to railway wagons. 

The coal and pitch are received separately in railway 
wagons. There are usually several large bunkers, each 
for holding a different type of coal, so that a satisfactory 
blend can be drawn off. The coal-wagons are upended 
and the coal passed to the appropriate bunker. Pitch is 
broken down somewhat before it is shovelled by hand 
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from the railway wagons to hand-barrows, from which 
it is either tipped into hoppers or shovelled into a 
pre-disintegrator. In general, the coal and pitch are not 
touched by hand or shovel after they are transferred to 
the bunkers. 


Both coal and pitch dust, occurring either 
separately or as coal particles coated with pitch, 
may be expected to be released into the air of 
briquetting works. There are often dense clouds 
of visible steam near the pug mills and presses. 
The industry may be classified as a dirty one, but 
not now as a dusty one. Much material is falling 
all the time from overhead machinery and con- 
veyors, and the floors become quickly covered with 
a deposit of mixed coal and pitch aggregates. These 
aggregates are much too large to enter the respir- 
atory system. They do settle on clothes, head, 
face, and hands, however, and, together with pitch 
vapour, cause skin irritation. Pitch warts were 
common in the past, but since 1944 regulations have 
been in force to control this hazard, in particular 
by the use of a barrier cream for face and hands 
and by the provision of improved washing and 
bathing facilities. 

Coal used to be received in a dry state, and it is 
said that very high concentrations of dust were 
then common throughout the factories and in the 
yards down wind. Now that the coal received by 
the south Wales briquetting factories is invariably 


high in moisture content, the situation is very 


different. In spite of apparently very high dust 
concentrations in the past, no case of pneumo- 
coniosis is known to have occurred in the briquetting 
industry. At one works men certified as cases of 
coal-worker’s pneumoconiosis are working without 
difficulty on outside duties, mainly in connexion 
with the shifting of raw materials. In fact, relatively 
few men work in the factories actually supervising 
the machinery. About an equal number are, 
however, engaged on what is probably the dustiest 
operation of all, tipping and shovelling pitch from 
hand barrows into hoppers. This carting and 
shovelling of pitch requires the greatest physical 
effort of all the processes and would be unsuitable 
for many cases of pneumoconiosis for this reason 
alone. 


Sampling Dust Conditions 


Samples of air-borne dust were taken with a 
thermal precipitator in two representative factories, 
one making large blocks (Factory I) and the other 
ovoids (Factory II). The first series of samples 
was spoiled by large aggregates falling into the 
instrument. They lodged on the hot wire of the 
precipitator, where they became partly volatilized, 
with the result that the dust deposits on the cover- 


glasses were greatly confused by pitch vapou- 
condensing there. A flat plate was then erecte:| 
about two inches above the entrance to the pre- 
cipitator, to prevent large particles falling in ; more 
satisfactory samples were then obtained. Even 
with this protection, however, some samples had 
to be rejected for the same reason. 

Nearly all samples contained many very small 
particles of **‘ smoke ”’ and less than 0-5 uw diameter. 
They were probably produced by the open basket- 
type fires, burning briquettes for heating purposes. 
The microscopic appearance of these particles 
tended to confirm this suggested origin. Conse- 
quently, microscope counts were only made of 
those particles larger than 0-5 » mean diameter. 
It is at present generally accepted that the dust 
hazard in a coal-mine is best represented by the 
number of particles between 0-5 and 5 vw diameter 
in a cubic centimetre of air. 

Only very few samples were obtained, but most 
were taken at what appeared, from preliminary 
sampling with the P.R.U. hand-pump, to be the 
dustiest positions in the factories visited. The 
survey was only intended to be a brief one, in order 
to provide some rough indications of the dust levels 
encountered. Pitch and coal particles usually 
appeared on all records, though, as expected, more 
coal than pitch was present near the coal bunker 
and the reverse near the pitch hopper. No attempt 
has been made to count differentially the two 
components of the dusts. The results are given 
in Table II. 

The maximum concentration was 130 particles /cc. 
(0-5-5 uw), at the mouth of the coal bunker in 
Factory I. This is well below that usually found in 
coal mines. It may be noted that the present 
official level of “‘ approved” dust conditions is 
650 particles/cc. (1-5 pv) for anthracite mines and 
850/cc. for other coal mines. Consequently, it can 
be concluded that the dust hazard in briquetting 
works in south Wales is, under present conditions, 
very small. Pitch vapour is present in the air, and 
its irritating properties are immediately mildly 
apparent to visitors. 


Summary and Conclusions 


A brief dust survey has been made in two 
briquetting factories in south Wales. 

Preliminary investigations suggested that the 
handling of coal and pitch inside the factories, 
before the mixing and heating stages of the process, 
were the dustiest occupations, under present-day 
conditions, when damp or wet coal is received. 

Thermal precipitator samples revealed a maximum 
indoor concentration of 130 particles/cc., in the 
size range 0-5-5 y, with most concentrations less 





DUST CONDITIONS IN BRIQUETTING WORKS 


TABLE II 
ANALYSIS OF DusT SAMPLES FROM BRIQUETTE FACTORIES 





Sampling 


Sample 
Time No. 


Sampling Position 


Particles/cc. 


2-5 vp 





> Siz 





‘actory I. 20 Feb. 1948. 
Near pitch hopper 


Near press hopper 


~ _ 
Nolo Be oho hm) Doo c 


21 Feb. 1948. 
Centre of Factory st 
Pitch hopper 

Coal bunker* 


Pitch hopper 





Means: Pitch hopper. . 
Coal Bunker*. . 
Press .. 2 





Factory II. 
Near press as 30 
Near pitch crusher ~ = 25 Z 


11 June, 1948. 


at 
115 





* Sampling position at mouth of bunker where coa! is raised in small buckets on an endless belt. 


than 100 particles/cc. Concentrations near outdoor 
operations would be expected to be smaller. 

After discussion with Dr. C. M. Fletcher, Director 
of the Pneumoconiosis Research Unit, the following 
conclusions were felt to be justified. 

Dust concentrations in the briquetting works 
investigated were so low that they should constitute 
no risk to men with pneumoconiosis. 

We know nothing of the effects of pitch vapour 
on the lungs of pneumoconiosis cases, but many 
of the more disabled men suffer from asthma-like 
attacks which may be precipitated by irritating 
fumes, so that such men might be adversely affected. 
It is, however, unwise to categorize any job as 
unsuitable for men with pneumoconiosis in general 
because a few may be upset by it. 


The outdoor occupations in the industry are of the 
labouring type which are generally unsuitable for 
disabled men with pneumoconiosis. 

There is no labour shortage in the briquetting 
industry in south Wales, and it is not likely in any 
case to be able to make any important contribution 
to the problem of unemployment among men 
certified as cases of pneumoconiosis in south Wales. 


Mr. S. A. Gadd, S.W. Divisional Briquetting Officer, 
kindly agreed to this investigation and supplied much 
useful advice and information. Mr. P. V. Lloyd, 
S.W. Divisional Briquetting Scientist, gave valuable 
assistance at the factories visited and was present 
while the samples were being taken. 
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NOTES ON THE TOXICOLOGY OF COBALT METAL 


BY 
H. E. HARDING 
From the Department of Pathology, Sheffield University 


This investigation originated in a report by Dr. 
Joan Cotterill, one of H.M. medical inspectors of 
factories, that workers in a Midlands factory making 
hard cutting tools complained of shortness of breath 
and that in radiographs of their lungs, some of them 
showed abnormal shadows. Many of the processes 
in the factory are trade secrets, but it is known that 
powdered cobalt metal is used as a bonding material 
in the manufacture of hard cutting tools containing 
tungsten carbide and other substances. 

Samples of metallic cobalt, metallic tungsten and 
tungsten carbide were obtained from the factory, 
but it is possible that other powders are also used 
in the process of making the tools. Sterile 5 per 
cent. suspensions in physiological saline of each of 
these powders were injected into the trachee of 
young piebald rats under ether anesthesia: the 
suspensions of metallic tungsten and of tungsten 
carbide produced no unexpected results and are 
not further considered here. 


Preliminary Investigations 


All the six rats injected with metallic cobalt died 
within a few hours, and at necropsy their lungs were 
hemorrhagic and very cedematous. Repetition of 
the experiment with a freshly prepared suspension 
gave a similar result. Two adult rats were given 
2 ml. of a 5 per cent. sterile suspension intra- 
peritoneally : one died within 15 minutes, but this 
animal had two chronic abscesses in its liver and 
cannot be regarded as normal. The other animal 
became lethargic within 20 minutes, recovered 
considerably, but was found dead 45 hours later. 
There was hemorrhage into the lungs: most of 
the injected metal was enclosed in the omentum or 
against the pelvic colon. Two adult rats given 
intraperitoneally 5 ml. of the supernatant fluid after 
centrifuging the saline suspension looked slightly 
unhappy for a short time but recovered completely 
within an hour. No cobalt was detectable in 
10 ml. of the saline by the chemical methods 
available to us at this time. Since these results 
were quite unexpected, a sample of spectroscopically 


pure cobalt powder was obtained from a different 
source. Intratracheal injections of 1 ml. of a 5 per 
cent. sterile suspension in saline proved rapidly fatal 
to rats. Dr. Cotterill was then asked to enquire 
whether there were complaints of acute respiratory 
symptoms in the works, and she found that no such 
complaints had been made. It seemed, therefore, 
that no practical approach could be made by this 
method to the investigation of a possible chronic 
effect of cobalt metal on the lungs, and further 
investigation of the acute reactions had to be deferred 
for some time. 


Experimental Results 


Rats under light ether anesthesia were given 
intratracheal injections of approximately 1 ml. of 
a 5 per cent. sterile suspension of metallic cobalt in 
physiological saline. Instead of recovering very 
rapidly from the anesthetic these animals appeared 
to become more deeply anesthetized and to come 
round only slowly. They then passed insensibly, 
and at varying rates, into a condition closely 
resembling the shock state. They were lethargic, 
had difficulty in righting themselves when placed 
on their backs, showed rapid respiration, which in 
some animals became periodic, and their body 
temperature fell considerably. All the animals died 
within periods varying from 15 minutes to six hours. 
At necropsy the lungs were grossly cedematous and 
showed many small hemorrhages. These changes 
in the lungs were confirmed histologically, and in 
the sections some cobalt metal was visible within 
the bronchi and atria, and close to the alveolar walls 
near the ends of the bronchi. 

Six adult rats given 2 ml. of a similar suspension 
intraperitoneally were at first unusually active, and 
gave the impression that the injection was irritant. 
After an hour one of the rats had some difficulty in 
walking ; the rest appeared normal. After a further 
hour, two animals were very lethargic, had difficulty 
in walking, were cold and breathing rapidly ; the 
others were very quiet but not obviously unwell. 
Five hours after the injection one animal was very 
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uawell, cold, breathing rapidly, and usually unable 
ti right itself if placed on its back. Four animals 
vere notably lethargic and one was quite lively. 
The animal which was the worst affected was killed 
a this time. Its lungs were congested and its heart 
d lated ; the peritoneal cavity contained some 5 ml. 
o° clear fluid. Next day three rats sat hunched up, 
vere lethargic, rather cold, and were breathing too 
ripidly. The other two appeared fairly normal but 
none of them was seen to eat food. On the second 
day following injection the rats appeared to have 
recovered almost completely, and were killed. All 
showed a considerable quantity of slightly pink 
fluid in the peritoneal cavity. Judged by the naked 
eye, all, or almost all, of the metal powder was still 
present and caught up either in the omentum or 
alongside the pelvic colon. 

Six rats, three months old, were exposed for six 
hours to a high concentration of cobalt dust in a 
slightly modified form of the chamber described by 
Lloyd Davies (1946). The concentration of dust 
particles was similar to that of other dusts to which 
animals had been exposed daily for several months. 
Rats exposed in this chamber usually huddle 
together and sleep most of the time, but these 
animals were unusually active during the first half 
of their exposure ; they were also noted frequently 
to rub their noses with their paws. None of them 


looked unfit when taken out of the chamber, but 


two died overnight and one was killed when mori- 
bund the next morning. All these animals showed 
extremely hemorrhagic lungs with much cedema. 
Two of the remaining animals seemed normal but 
the third was cold and inactive and showed forcible, 
almost gasping, respiration. These last three 
animals were found dead on the second morning. 
Their lungs, which appeared similar to those of the 
previous animals, were dried, ashed, and examined 
chemically. 

Six further rats were given a similar exposure. 
Two were killed immediately after coming out of 
the chamber, two 18 hours later, and two 24 hours 
later. The last four looked unfit, but were not 
obviously moribund. All of these animals showed 
considerable cedema of the lungs with multiple 
tiny hemorrhages. 

That this effect of inhaling cobalt dust was not 
peculiar to rats was shown by exposing at various 
times two golden hamsters, two adult cavies, two 
rabbits, and six mice. All showed the same kind 
of reaction and all died or were killed when mori- 
bund. The hamsters tolerated the dust much better 
than the other animals, but both of them were killed 
vhen evidently unwell after exposure for six hours 
four consecutive days. The hamsters’ lungs 
were congested and «edematous, and showed 


considerable desquamation of the bronchial epi- 
thelium. All the other animals showed gross 
cedema and numerous hemorrhages in the lungs. 
The cedema fluid contained considerable amounts 
of protein. 


Chemical Investigations 


Physiological saline autoclaved with a large 
quantity of cobalt powder, kept for several days - 
at 37° C., and then filtered and centrifuged, dissolved 
0-03 mg. of cobalt per 100 ml. To reconstituted 
human plasma a large excess of cobalt powder was 
added and the mixture kept at 37° C., with frequent 
shaking, for 24 hours. It was then filtered and 
centrifuged ; the supernatant fluid contained 15-25 
mg. cobalt per 100 ml. A similar figure was 
obtained after Seitz filtration. No difference was 
detected between rats who were given 10 ml. of 
this cobaltic plasma intraperitoneally and those 
given a similar amount of normal human plasma. 
The blood serum of a rabbit, killed when moribund 
at the end of its second day of exposure to dust, 
contained 0:26 mg. cobalt per 100 ml. Serum from 
a normal rabbit had no detectable cobalt in 5 ml. 
The grouped lungs of three rats that died two days 
after six hours’ exposure to dust, contained 0-13 
mg.cobalt. Judging from sections of other animals, 
some of this may still have been in particulate form. 


Discussion 


These investigations arose from a suspicion that 
metallic cobalt dust might be responsible for chronic 
damage to the lungs of workers in a particular 
factory. After the preliminary investigations had 
been completed the papers of Fairhall and his 
associates (1947; 1949) became available. They 
also suggested that cobalt dust might well be 
responsible for the excessive incidence of respiratory 
disease, and possibly for some granular or con- 
glomerate markings in the radiographs of the lungs 
of workers in the cemented tungsten carbide 
industry. The investigations recorded here do not 
answer this question, since on the experimental 
animals only acute, and usually lethal, effects 
could be obtained, while there is no evidence of any 
acute respiratory irritation in industrial workers. 

From these experiments it is evident that metallic 
cobalt powder has an acute irritant action, and 
leads to severe alterations in capillaries in the 
lungs or peritoneum with the outpouring of a 
considerable quantity of fluid and sometimes with 
actual hemorrhages. The production of a shock- 
like state was at one time thought to be possibly 
connected with interference with the enzyme 
systems associated with the breakdown and syn- 
thesis of adenosine triphosphate (Green and Stoner, 
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1950), but obviously the simpler explanation is the 
right one and the condition is in fact oligemic shock 
from fluid loss. 

Because of the very low solubility of cobalt metal 
in saline, it was thought that the effects might be 
due to some extremely toxic impurity, but this was 
disproved by finding exactly similar reactions to a 
sample known to be chemically pure. It appears 
very unlikely that cobalt could produce such a 
severe effect without going into solution, and in 
this respect it is noteworthy that its solubility in 
plasma is some 500 times greater than in saline. 
The effect is, however, largely a local one although 
this may produce more general secondary effects. 
The clinical condition following injection or in- 
halation of cobalt metal differs from that described 
as produced by poisoning with soluble cobaltic 
salts (Hendrych and Weden, 1934) and it appears 
improbable that sufficient cobalt was absorbed 
under the conditions of these experiments to produce 
a general toxic reaction. It is to be noted that a 
fairly large (10 ml.) intraperitoneal dose of plasma 
saturated with cobalt was without evident effect on 
the rat. 

The toxic dose ot cobalt by mouth or by injection 
of soluble salts is relatively high (Chittenden and 
Norris, 1889; Hendrych and Weden, 1934). 


Frederick and Bradley (1946) found the LD;, of 
cobalt metal powder to be 10-20 mg. per 100 g. 
bodyweight following intraperitoneal injection in 


white rats. In our experiments intraperitoneal 
injections of 50-100 mg. into rats of approximately 
180 g. bodyweight were frequently, but not in- 
variably, fatal. Most of the injected metal was, 
however, still present in that form both in animals 
that died and in those that recovered. After some 
hours the cobalt was enclosed within the omentum 
or peritoneum and appeared to exert no further 
action. It is therefore impossible to give any real 
lethal dose, but this is presumed to be small if the 
particle size is small. 

Again, it is not possible to give any accurate 
lethal dose when the metal reaches the lungs either 
by injection into the trachea or by inhalation. 
Following injections, and to a less extent following 


inhalation, there is unchanged metal within the ar 
passages or lungs. Those animals that inhaled 
cobalt, also swallowed unmeasured amount;. 
Although absorption from the gut is believed to be 
very slight (Kent and McCance, 1941), it is possib‘e 
that some reached the blood stream from th’s 
source. 

On the whole, then, it seems probable that the 
local effect on capillaries results from the solubility 
of cobalt in tissue fluids such as plasma, and that 
the damage is done during the process of solution, 
which presumably involves some attachment of 
cobalt metal to protein. 


Summary 


Cobalt metal powder suspended in saline or in 
air produces severe acute damage to capillaries. 
In the lungs of experimental animals it leads to 
severe, uSually fatal, oedema and hemorrhage. In 
the peritoneal cavity it leads to ascites and oligeemic 
shock that may prove fatal. This action of cobalt 
is related to its solubility in protein-containing 
fluids. It is 500 times more soluble in plasma than 
in saline. 


Dr. Joan Cotterill supplied information about the 
workers, obtained samples of the powders used, and 
was responsible for the initiation of these experiments. 
A sample of spectroscopically pure cobalt was given by 
Messrs. W. Jessup of Sheffield. The chemical estima- 
tions were made by Mr. J. W. Westrop, B.Sc. The 
expenses of this investigation were met by a grant from 
the Medical Research Fund of Sheffield University. 


REFERENCES 


Chittenden, R. H., and Norris, C. (1889). Stud. Lab. Physiol. Chem., 
Yale Univ., 3, 148 (quoted by Fairhall, L. T., and others). 

Fairhall, L. T., Castberg, H. T., Carrozzo, N. J., and Brinton, H. P. 
(1947). Occup. Med., 4, 371. 

——, Keenan, R. G., and Brinton, H. P. (1949). Publ. Hith. 
Rep., Wash., 64, 485. 

Frederick, W. G., and Bradley, W. R. (1946). Report of Eighth 
Annual Meeting of the American Industrial Hygiene Associa- 
tion, Chicago (quoted: by Fairhall, L. T., and others). 

Green, H. N., and Stoner, H. B. (1950). * The Biological Action of 

the Adenine Nucleotides’. Lewis, London. 

Hendrych, F., and Weden, H. (1934). In Hefftner, A., and Heubner, 
W., “* Handbuch der experimentellen Pharmakologie ”’, Berlin, 
3, ii, 1401. 

Kent, N. L., and McCance, R. A. (1941). Biochem. J., 35, 877. 

Lloyd Davies, T. A. (1946). British Journal of Industrial Medicine, 

i. 


le aR ole as Ch Sa 


tally 
mee 
192 
attr 
of : 
cha 
her 
pre 
of t 
C 
pre 
iSp 
itic 









































<n MN ARS 3 ote 





Prit. J. industr. Med., 1950, 7, 79. 


ERYTHRO-LEUKAMIC 


POISONING* 


B. GALAVOTTI 


Ferrara 


(RECEIVED FOR PUBLICATION JANUARY 27, 1950) 


The work reported in this paper was an attempt to 
elucidate the pathology of a case of acute leukemia 
in a workman engaged in an operation which ex- 
posed him to a notable inhalation of benzene vapour. 

Chronic intoxication with benzene is classically 
regarded as a cause of aplastic anemia, but the fact 
that atypical cases arise referable to the same cause 
has made it necessary to extend the toxicological 
picture of benzene poisoning and to include in it 
other forms which differ widely from the example 
given. Penati and Vigliani (1938) in a _ study 
presented at the Eighth International Congress for 
Industrial Accidents and Occupational Disease at 
Frankfurt reviewed all the toxicological literature 
up to that time, and divided the blood findings 
which appear in workers exposed chronically to the 
action of benzene into four groups: (1) Cases 
clinically, hematologically, and pathologically 
typical of aplastic anemia; (2) cases clinically 
typical of aplastic anemia, but showing active 
hemopoiesis, especially in the bone marrow, with 
numerous undifferentiated cells (pseudo-aplastic 
anemia); (3) atypical cases of aplastic anemia 
with pathological evidence of myeloid hyperplasia 
or metaplasia resembling leukemia especially in 
the spleen and in the liver; and (4) cases of 
indubitable chronic or acute leukemia not infre- 
quently of a leukzmic type. 

These varieties of myelopathy, of which the leuk- 
emia-like hyperplastic pictures have been experimen- 
tally reproduced in several species of animal by 
means of suitable administration of benzene (Lignac, 
1928, 1930, 1932, 1933; Hess, 1935), lead us to 
attribute to this compound not only the appearance 
of abnormal blood-cells characterized by regressive 
changes, but also a hyperplastic action on the 
hemopoietic organs which, in constitutionally 
predisposed subjects, may lead to the development 
of true leukemia. 

Cases have been described in the literature which 
present both clinically and pathologically the various 
ispects of leukemia : chronic myeloid and lymph- 
itic leukeemia, acute leukemia, and acute leucopenic- 


* English translation by M. W. Goldblatt. 


MYELOSIS IN BENZENE 


BY 


and F. M. TROISI 
Bologna 


leukemia, among which were forms characterized by 
a blood-picture more or less resembling erythremia. 


The Industrial Background 

The disease occurred in a man of 43 years, 
engaged in a works manufacturing a chemical 
product, hexachloro-cyclohexane, the y-isomer of 
which is a potent agricultural insecticide. Hexa- 
chloro-cyclohexane is a derivative of the alicyclic 
series of hydrocarbons, with the following structure, 
the -isomer being the active one. 


H cl 
N= 


HO C -, 


a EL 
HX, ea 
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The mechanism of its potent insecticidal action 
is not well understood and three hypotheses, none 
fully verified, have been put forward. The first 
attributes the action to the similarity of the structure 
of the y-isomer to that of mesoinositol, which is 
thought to interfere with the inositol metabolism of 
the insects. (Inositol is hexahydrocyclohexane.) 
The second view is that the compound decomposes 
in the insect body yielding HCl. The third theory 
attributes the potent action to the strong electric 
moment of its molecule (Slade, 1945; Melander, 
1946). 

The manufacturing process is carried out in a 
large plant consisting of a closed circuit. Benzene 
and chlorine are passed into vessels called ‘* photo- 
chlorinators”, in which, under the action of light, 
chlorine is added to the benzene molecule with the 
production of hexachloro-cyclohexane. This com- 
pound is then pumped and dried until it emerges 
from a mill-hopper as a red-brown powder, and is 
collected in suitable receptacles. 

In normal conditions of work there is no possi- 
bility of toxic gases emerging into the ambient air : 
at the point of discharge of the product a special 
local exhaust conveys the residual gases, mainly 
benzene, which may still be present, to the external air. 
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Hexachloro-cyclohexane has the property of 
breaking up into a very fine, impalpable dust which 
disperses into the working environment with great 
facility, giving off a characteristic musty odour which 
sticks persistently to the workers’ clothes. 


Hazards of the Process 


The industrial product is impure and possesses 
considerable irritant effects on the mucose and on 
the moist skin, probably due to the action of hydro- 
chloric acid still enclosed in the product or developed 
on contact with sweat or other liquid secretions and 
also to the action of chloro-benzene (mono-, di-, 
tri-) always present in significant concentrations 
(2% to 15%). 

This process presented serious health hazards 
during the period of experimental production and 
the ‘‘ teething troubles” of the plant. In that 
period of four and a half months, the plant person- 
nel, some 15 technicians and workers, were often 
subjected to the inhalation of benzene and chlorine 
which could not be avoided because of their unfore- 
seeable, frequent, and easy dispersion, and in spite 
of all possible preventive measures and the use of 
appropriate respirators. 

Several employers, during that time, drew 
attention to symptoms of unwellness attributable 
to protracted exposure to benzene vapour: for 
example, gastric upsets, migrainous headache, 
muscular weakness, and not infrequently a condition 
resembling alcoholic drunkenness following the 
accidental inhalation of high concentrations of 
vapour. 


Case Report 


Among these 15 employees was the worker who died 
from acute leukemia. The other workers in the team 
have also presented signs of blood disorders pointing 
to a toxic action in the hemopoietic system produced by 
benzene, e.g., hyperchromic anemia, leucopenia with 
neutropenia, and, in some cases, relative lymphocytosis 
accompanied by some young cells of the granulocytic 
series. 

The worker in question was highly skilled and had 
been on the plant from the start, including the four-and- 
a-half month period of plant improvement. He remained 
in the department after the process had been brought 
into normal function. Thus, during the experimental 
period, he was subject, as were his work mates, to frequent 
inhalations of benzene and chlorine and later, when the 
process had become established, he continued to work 
for about a month in an environment where benzene 
vapour was present although now in small quantity. He 
therefore had had five and a half months in greater or 
less contact with benzene vapour. He developed 
aggravated symptoms: asthenia, headache, vertigo, 
gingivitis, and progressive loss of weight, which he had 
to a lesser degree already experienced forsometime. He 
was removed from his job, but his condition grew rapidly 


worse and he took to bed with fever; about a wee« 
later he was admitted to hospital. 


Clinical Features.—His family and personal history wis 
of no significance. Objective examination showed a 
fair state of nutrition, a pale-pink complexion, pallid 
skin, simple gingivitis, pale oro-pharynx, normal tonsils, 
a marked fceeter from the mouth, and slight polyadenitis 
of lymph glands. A slight blowing systolic murmur was 
found in the heart. The abdomen appeared swollen ; 
the liver was enlarged and tender extending two finger- 
breadths below the costal margin. The spleen was also 
enlarged and markedly tender, two and a half finger- 
breadths below the costal margin. Other organs showed 
no points of interest. Faint albuminuria was noted. 
Wassermann and Widal-Wright reactions were negative. 

Blood findings were as follows : 

Hb. ; 45%. 

R.B.C. : 3,600,000 (2% basophil erythroblasts ; 1% 
polychromatophils ; 3% orthochromic cells). 

W.B.C. : 34,200 (19% neutrophils ; 2° eosinophils ; 
1% basophils ; 14% lymphocytes ; 1% monocytes ; 
6% prolymphocytes ; 2% monoblasts ; 14% meta- 
myelocytes ; 2% promyelocytes ; 3° myeloblasts ; 
26% hemocytoblasts; 1% plasma cells; 1% 
Rieder cells ; 8% endothelial cells.). 

The temperature remained at about 100-4° but showed 
slight morning remissions and reached above 102:2° in 
the evenings. The patient went progressively downhill, 
treatment being of no avail, and, on the twentieth day 
after entering hospital, he died. 

Three days before death the following data were 
obtained : Serum protein level, 4-60% ; MacLagan test, 
negative ; Takata-Hara test, negative ; serum bilirubin 
level, 45 mg. % (direct 1-97—indirect 2-53); non- 
protein nitrogen level, 130 mg. %. 

The urine showed traces of albumin, abundant 
urobilin, urea (0-64%), an occasional red cell, and fairly 
numerous leucocytes in the sediment. 

Bleeding time was 32 minutes and coagulation time 
10 minutes. The loop test, moderately positive 
(+ +—-—) showed deficient clot retraction. 

Blood examination carried out four days before death 
showed : 

R.B.C. : 1,870,000 (18% basophil erythroblasts, 2°% 
in mitosis ; 34% polychromatophils ; 24% ortho- 
chromic cells ; 9% proerythroblasts). 

W.B.C.: 175,000 (17% hemocytoblasts, and a 
smallish number of immature elements of myeloid 
series). 

Hb. : 32%. CL: O86. 


Such findings pointed to the need for a sternal puncture 
which gave the following results from a count of 500 
cells : 


Lymphocytes 
Granulocytes 
Monocytes 
Lymphoblasts 


7 Hemocytoblasts 

5: 

1 

0- 
Metamyelocytes 4- 

4: 

0- 

0- 


Tiirk cells 
Endothelial cells 
Basophil erythroblasts 22 
Polychromatophils 30 
Orthochromic cells 6 
Proerythroblasts 4:5 
Mitosing erythroblasts 5 
White series _ 0:33 

Red series 


Myelocytes 
Promyelocytes 
Myeloblasts 
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At necropsy the naked eye findings were as follows : 

Liver.—Enlarged (4,670 g.). The viscus was harder 
than normal, the capsule smooth, and the cut surface 
siowed lobular markings; the colour was reddish- 
yellow and turbid. 

Spleen.—Much enlarged (1,250 g.). The viscus was 
harder than normal, the capsule somewhat thickened and 
red-grey in colour ; on the convex surface a few small 
infarcts. On section the organ appeared uniformly 
compact, rather dry, and with evident hyperplasia of the 
follicles, the pulp, and the reticulum. 

Lymphatic Glands.—Some lymph glands were some- 
what enlarged. The cut surface appeared pink in 
colour, homogeneous, somewhat soft, and a little juicy. 

Bone-marrow.—Bone-marrow of diaphysis of the femur 
was abundant, reddish in colour, compact, and rather 
dry. 

Lungs.—Broncho-pneumonia at right base, and fatty 
infiltration of heart and nephrosis were also found. 

Microscopic examination of the liver, spleen, lymph 
glands, and bone marrow showed marked myelo- 
erythropoietic activity. 


Discussion 


On the basis of the clinical, laboratory, and 
pathological findings there can be no doubt that 
this case must be classified as an erythro-leukemic 
type of anzmia. 

Here the initial blood picture was that of a leuk- 
emia of hemocytoblastic character later to assume 
the morphological characters of a mixed-type 
anemia in which primitive cellular types were 
accompanied, on the one hand, by a moderate 
number of immature elements of the myeloid series, 
and on the other, by a considerable proportion of 
immature elements of the red series, until a leuco- 
erythrogenic ratio of 0-33 was reached. Regarded 
then as a mixed type, it would seem from its particu- 
lar characteristics of special importance from the 
etiological and pathogenetic points of view. Thus, 
it does not appear easy to escape an etiological 
relation between the work in which the patient was 
engaged and the blood disease which led to his 
death. Such a view is supported by the finding 
that a short exposure to benzene vapour, for 
example, in the case reported by Loeper, Fabre, 
and Boreau, 1946, which was in contact with 
benzene for only six months, a period approximately 
the same as that in our case, can be the determining 
factor in such a type of anemia. Moreover, the 
time of action of the agent, regarded as the toxic 
cause of the disease, must be assessed with great 
care (unless the period was extremely short), bearing 


in mind the fundamental fact, admitted by all 
writers on the subject, that the lighting up of such 
types of blood disorder requires a particular 
constitutional predisposition. 

Since, in addition to the inhalation of benzene 
vapour, the process renders possible that of chlorine 
and of the finely divided, powdered hexachloro- 
cyclohexane, these also might be suspected in the 
etiology of the disease. But hexachloro-cyclo-— 
hexane has up till now not been found to be toxic 
to man and the syndrome of chronic poisoning is 
manifestly of an entirely different kind from that 
described. Only benzene can be seriously con- 
sidered as the possible etiological factor, and its 
marked toxic effects are well demonstrated not only 
in the fatal case described but also in the symptoms 
experienced by the other workers on the process 
and their hematological pictures. 

As benzene is recognized as a toxic cause of 
leukemia the proposed attribution to benzene of 
the form of blood disorder manifested in the present 
case appears to be reasonable in view of its erythro- 
leukemic character. Examination of cases reported 
in the literature after that observed by Delore and 
Borgomano (1928) leads to the view that benzene 
leukemia shows diverse clinical aspects and the 
reactive manifestations of the hemopoietic tissues 
are very variable. Careful evaluation, however, of 
the lesions of the hemopoietic organs produced by 
benzene suggests that, starting from the typical 
picture of aplastic anemia, a whole series of inter- 
mediate blood abnormalities leading ultimately 
to leukemia is found. Thus from the varied blood 
pictures emanating from the toxic action of benzene, 
the erythro-leukzemic myelosis of our case may be 
held to result from it and to have developed a 
particular aspect as a consequence. What may be 
the cause of the diversity of toxic effects produced 
by benzene, possibly provocative of aplasia or a 
proliferative process in the bone marrow, and what 
constitutes its mode of action are entirely matters 
of opinion and may give rise to many hypotheses 
but facts are not yet available. 
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POSSIBLE LONG TERM EFFECTS OF EXPOSURE 
TO SULPHUR DIOXIDE 


BY 


A. ANDERSON 
From the Anglo-Iranian Oil Co., Ltd., Abadan, South Persia 


(RECEIVED FOR PUBLICATION JANUARY 3, 1950) 


Sulphur dioxide is one of the oldest products of 
industry to which man has been exposed and its use 
under modern conditions is widespread. The effect 
of exposure to sulphur dioxide has attracted little 
attention, however, beyond studies of the immediate 
effects, and I have found only one controlled 
investigation into the long term effects (Kehoe, 
Willard, Kitzmiller, and Leblanc, 1932). 

The immediate consequences of exposure to heavy 
concentrations are no concern of this paper, although 
at Abadan we are aware of the effects on the eye, 
the skin, and the lungs. They can be severe, but 
there has been no record of death due to exposure 
to sulphur dioxide in Abadan over the past five 
years. 

The present investigation was stimulated by 
statements by labourers, supervisors, and others 
that in their view continued exposure to the fumes 
of sulphur dioxide must be a contributory cause, 
if not the cause, of tuberculosis, chronic bronchitis, 
and other chronic chest disease; and the con- 
fusion in the medical literature with regard to the 
immediate effects of exposure to heavy concentra- 
tions and the long term effects of ordinary industrial 
exposure. For instance, Kehoe and others (1932), 
Johnstone (1948), and Sappington (1943) maintain 
that chronic chest disease from ordinary industrial 
exposure will not occur. On the other hand, 
Romanoff (1939) and Dowling (1937) have reported 
cases of asthma following the inhalation of sulphur 
dioxide. Admittedly the asthma occurred in patients 
with a manifest allergic diathesis and after fairly 
severe exposure, although accurate assessment of 
the exposure was sometimes difficult to obtain. 
Enquiries as to long term effects have been made of 
authorities in the United Kingdom, but as a rule 
the answers have been expressions of opinion, and 
it is admitted that there is little direct evidence. 
Many people are influenced by the obvious imme- 
diate results of exposure to heavy concentrations 
and feel that chronic effects must inevitably occur. 
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Conditions at Abadan 


Oil refineries are large users of sulphur dioxide, 
and at Abadan there are two important processes 
in which it is used (1) the refining plant (R.P. Area), 
and (2) the special products plant (S.P. Area). 

These plants are housed in steel frame buildings, 
open on all sides and roofed over for protection 
from sun and rain so that ventilation is unusually 
good and escape from any major catastrophe 
unusually easy. This form of construction is also 
desirable in a country where the shade temperature 
may rise to 123° F. in summer and seldom falls 
below about 40° F. in winter. 

Theoretically, the sulphur dioxide at each plant 
is in a closed circuit, but no mechanical pump yet 
devised is completely leak-proof in operation, and 
other minor sources of leak exist. Recent estimations 
of the concentration of sulphur dioxide in the 
atmosphere at these plants have shown that figures 
between 0 and 25 p.p.m. are usual. Estimations 
taken during the years 1938-45, when maintenance 
of the plant was relatively low, sometimes showed 
figures varying between 60 and 100 p.p.m., and one 
sample, which was deliberately taken near a pump 
gland temporarily out of commission, showed 
200 p.p.m. The commonly accepted maximum 
allowable concentration is 10 p.p.m. 


Method of Investigation 


In each area (R.P. and S.P.) two groups of 
workers were chosen. The contact groups consisted 
of men who were exposed to sulphur dioxide, and 
the control groups of men engaged in the same 
areas, but with no recorded exposure to sulphur 
dioxide. The climatic conditions were the same 
for each group, and they had the added statistical 
advantages of being all Iranian nationals and all 
subject to similar conditions as regards working 
hours, clothing, housing, wage scales, and nutri- 
tional status. The choice was left to the supervisor 





POSSIBLE "ONG [ERM EFFECTS OF SO, EXPOSURE 


TABLE 1 


COMPARISON OF GROUPS BY AGE 
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of each area and in fact almost all the exposed 
personnel were examined. The control groups 


were chosen by the supervisors from non-exposed 
personnel working in the areas concerned, and the 


working record of each man was consulted before 
the choice was made in order to eliminate the 
possibility of previous contact. These individual 
records are kept by the central labour office and are 
accurate. 

A standard card was printed on which was 
recorded the results of clinical examination. In 
addition, the’vital capacity was estimated and a 
radiograph of the chest obtained in each case. 
These results were recorded on the same card. 
All clinical examinations were carried out by cae 
medical officer, except for the first 49 ur so out 
of a total of 278 examinations successfully com- 
pleted and recorded. All the vital capacities were 
estimated or supervised by one laboratory it2ch- 
nician. 

All the radiographs were examined and recorded 
by one person on the following standard system : 
(1) Shape of chest ; (2) apices; (3) hearc shadow ; 
(4) hilar areas; (5) general lung fields. By these 
means it was hoped to eliminate as far as possible 
differences arising from personal bias. In the 
radiographs and the vital capacity estimations it 
was not known whether the particular result being 
assessed was from an exposed or a non-exposed 
worker. In the clinical examinations, it was im- 
possible to eliminate this bias. It was hoped to 


show whether the contact groups showed any 
deviation in health compared with the control 
groups. 


Analyses of Tabulated Results 


In each area (T2bic 1) the means differ by approxi- 
mately the staiudard error of the difference between 
them. This«stablished a further similarity between the 
groups. The recording of age in an illiterate popula- 
tion is notoriously dangerous, but the risk almost 
certainly applied equally throughout. 

in each area (Table 2) the means differ by 
approximately the standard error of the difference 
between them, a further similarity between the groups. 

The means (Table 3) are very close together, and 
must be accepted as a further point of similarity 
between the groups. 

The vital capacity (Table 4) is as good a measure 
of respiratory function as any at our command. 
Maxwell (1948) states that ‘* vital capacity is an index 
of respiratory function ’’, and Davidson (1948) that 
it has “* frequently been adopted as a test of physical 
fitness’. Best and Taylor (1945) state that the vital 
capacity is reduced in many diseased conditions, 
especially those involving the respiratory and 
vascular systems. They quote emphysema as an 
example. The estimation of vital capacity has 
also come to be almost a standard procedure when 
assessing the disability of the silicotic. As the 
groups used in this examination were comparable 
by weight and age, the correction for stature which 
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TABLE 2 
COMPARISON OF GROUPS BY WEIGHT 
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is sometimes used was not thought to be necessary. 
It will be seen that the mean vital capacity is better 
in each contact group, and that the means in the 
S.P. Area differ approximately by as much as the 
standard error of difference between them. In the 
R.P. Area, however, the difference between the 
means is 3-89 times the standard error of the 
difference, a figure usually accepted as statistically 
significant. The reasons for this are unknown. It 
can be conjectured that deeper breathing occurs on 
exposure to an irritant gas, but this is offset by the 
fact that no significant difference was found in the 


S.P. Area. It can only be stated that the contact 
group in the R.P. Area showed a significantly better 
mean vital capacity than the control group and that 
there is no evidence on this observation that their 
health was suffering as a result of exposure to 
sulphur dioxide. Considerable importance is 
attached to this finding, as it is the only time the 
vital capacity estimation has been used in this 
connexion, so far as is known, and it is felt that its 
simplicity of application and susceptibility to 
accurate measurement make it a valuable piece of 
evidence. 


TABLE 3 
COMPARISON OF GROUPS BY BLOOD PRESSURE 
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TABLE 4 


COMPARISON OF GROUPS BY VITAL CAPACITY 





Vital Capacity R.P. Area 


S.P. Area 
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Having been aware of the likelihood of incon- 
sistency in the interpretation of radiographs for 
some time, I was particularly interested in the 
findings of Birkelo, Chamberlain, Phelps, Schools, 
Zacks, and Yerushalmy (1947) that the opinions 
of different observers on the same film were often 
at variance and that even the same observer 
would give different opinions on the same radio- 
graph on different occasions. This phenomenon 
has been further examined by Fletcher and 
Oldham (1949) with particular reference to coal 
miner’s pneumoconiosis. Therefore, I read all 
the x-ray films myself, recording the results 
in the manner noted above. By this means 


the differences between observers were eliminated, 
and I attempted to curb the effects of my own mood 
and differing outlook over a period of 18 months 
by reading the films in batches of 30 to 40. 

No cases of active tuberculosis were found. This 
was surprising, as the incidence in Abadan is roughly 
twice that of the United Kingdom. The cases with 
quiescent Assmann’s foci were subjected to full 
investigation in hospital, and the 20 cases designated 
** full investigation negative ’’ were admitted because 
of other suspicious areas, usually in the region of 
the apex of the lower lobe. It will also be noted 
that the abnormal findings were distributed fairly 
evenly throughout the four groups. 


TABLE 5 
COMPARISON OF GROUPS BY RADIOGRAPHIC FINDINGS 





R.P. Area 
Abnormality 


S.P. Area 





Contacts 


Controls 


Contacts Controls 
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Calcified extra hilar areas .. 
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Total .. 








33 
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Odds and ends came to light of course. For 
example, several cases of syphilitic aortitis were 
discovered and treated, and one or two cases of 
amoebic hepatitis. 


Length of Exposure to Sulphur Dioxide 


In 101 subjects in the R.P. Area the exposure 
time was ascertained. Forty-five had been exposed 
from | to 4 years ; 35 from’5 to 14 years ; 21 from 
16 to 19 years. The mean exposure time was 8-15 
years. The S.P. Group, 37 in all, had a mean 
exposure time of 2-91 years due to the fact that 
the plant had been commissioned as recently as 1943. 


Acclimatization Time 


As a matter of interest each man in the contact 
groups was asked how long he thought he had taken 
to become accustomed to the effects of sulphur 
dioxide in his working atmosphere. The replies 
were expressions of opinion only, but are never- 
theless interesting. 


TABLE 6 
STATED ACCLIMATIZATION TIME 





R.P. Area | S.P. Area 
1-6 months 67% 92% 
6-12 months... | 8% 

12-24 months na % _— 

Over 24 months... 4 — 








.° 


** Acclimatization ’” is a word used frequently in 
Abadan with reference to hot weather conditions, 
and it was used as freely in Services medical circles 
during the recent war. The assessment of acclima- 
tization is difficult, and not susceptible to measure- 
ment, but for some reason the S.P. workers felt 
that they became accustomed much more rapidly 
than did the R.P. workers. (It should be remembered 
that each clinical examination was an individual 
incident, so that collusion is unlikely.) 
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Summary 


Workers exposed to daily concentrations of 
sulphur dioxide for periods of time varying from 
1 to 19 years were examined. Special attention 
was paid to age, weight, blood pressure, vital 
capacity, and radiography of the chest. The daily 
concentration of sulphur dioxide varied between 0 
and 25 p.p.m. Occasionally, figures of 100 p.p.m. 
were recorded. 

Workers not exposed to sulphur dioxide but 
otherwise subject to similar working conditions and 
to similar living conditions were also examined, 
special attention being paid to the same details of 
examination. 

No evidence of adverse effects on health could be 
found. 


I wish to thank A. C. Turner, Esq., O.B.E., F.R.C.S., 
Chief Medical Officer to the Anglo-Iranian Oil Co., 
Ltd., in Iran, for permission to publish this paper. 
Many members of the works management, too numerous 
to mention, rendered invaluable assistance. I wish 
specifically to thank Dr. M. A. Khorram, who examined 
most of the cases clinically, Mr. J. Q. Gray, who per- 
formed or supervised the vital capacity estimations, and 
Mrs. T. L. Stephens, who did the laborious recording. 
Finally, I am indebted to 278 Persian workmen without 
whose cooperation the investigation would have been 
impossible. 
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BOOK REVIEWS 


Infection and Sepsis in Industrial Wounds of the Hand. 
Compiled by R. E. O. Williams and A. A. Miles (assisted 
by Barbara Clayton-Cooper and Brenda Moss). Medical 
Research Council Special Report Series No. 266. 1949. 
His Majesty’s Stationery Office, Publications Division. 
ls. 6d. 


This valuable report is the culmination of a series of 
investigations carried on at the Birmingham Accident 
Hospital and must of necessity be the basis of any 
future research on this subject. The authors have 
checked their many bacteriological findings by means 
of statistical methods and have thereby made factual a 
subject which might otherwise have become unwieldy. 

Not least among the findings was the importance of 
Staphylococcus aureus in industrial sepsis and the fact 
that this organism was, in over 60% of cases, derived 
from the patient’s own skin. On the other hand strepto- 
coccal infections seemed to be the result of cross-infection, 
possibly due to faulty dressing technique. Coliform 
organisms were found in every sample of oil emulsion 
and in 25 % of oils examined and might be the source of 


contamination of industrial wounds with this group of 


organisms. From examinations of the wounding agent 
and its accessories, machine tools, oils, and oil emulsions, 
it did not seem likely that staphylococci in fresh wounds 
were often derived from these agents. 

The authors adduce evidence for the existence of 
sepsis-prone persons but consider that further investiga- 
tion is necessary to establish this. Many industrial 
medical officers could support the evidence for this from 
their records, but it would be difficult to prove because 
the amount of wounding suffered by workers, even by 
those on similar work, might be unequal. 

The last part of the report deals with the prevention 
of wound infection, and medical officers in industry are 
already familiar with the previous work of the Birming- 
ham Accident Hospital on aseptic dressing techniques. 
The present report in addition deals with local wound 
prophylactics such as sulphathiazole, cetavlon, and 
penicillin. It also considers the value of an occlusive 
dressing. It is concluded that thorough cleansing of the 
wound and skin diminished infection and that repeated 
applications of a sulphathiazole—proflavin compound 
decreased the incidence of infection and sepsis. On the 
other hand the authors warn of the dermatitis risk from 
some of these compounds. In my opinion this warning 
is especially salutary in so far as factory surgeries are 
concerned. The dermatitis resulting from  sulpha- 
compounds can be prolonged and severe, and it is doubt- 
ful whether the risk of it is justifiable in the first-aid 
treatment of trivial wounds. Industrial dressings are 


so numerous that even remote possibilities occur all too 
often. It would be difficult to convince a factory popula- 
tion that an occasional mishap is justified by statistical 
evidence in favour of the offending agent as a prophy- 
lactic against sepsis. 

This report is valuable in that its aims are wisely 
limited. Industrial dressings could be considered from 
many angles other than sepsis prevention. A good first- 
aid dressing is of value in enabling an injured workman 
to work efficiently. For this reason industrial 
dressings should be able to stand wear and tear. This 
is especially important in: encouraging the infrequent 
redressing technique, which the authors justifiably favour. 

In testing out the occlusive dressing, the conclusions 
about the sodden appearances of the wounds and the 
times of healing will be of interest to all working in 
industry. 

The authors point to the limitations of ‘industrial 
first-aid and suggest that in combating sepsis safety 
engineering can help, particularly in the prevention of 
injuries from metal shavings. G. W. 


Industrial Hygiene and Toxicology. Vol. II. Edited 
by Frank A. Patty. 1949. Interscience Publishers, Inc. 


New York and London. 50s. Pp. xxvii+603. 


The presentation of the known facts of industrial 
toxicology in such a way as to be of practical value in the 
practice of industrial medicine, hygiene, and safety is a 
very big task, and this volume is a mine of information 
on industrial hazards mostly well presented. The various 
authors in the volume under review have drawn widely, 
mainly from the American literature, and to very good 
effect. But it would not be difficult to draw up an 
enormous list of compounds which do not appear in it 
at all. This omission is the result of the increasing 
rapidity of production of new compounds, and those 
active in industrial toxicology must ever be on the qui vive 
for the unfamiliar new product or for unfamiliar 
properties of old ones. On the whole the treatment 
is such as to make the matter valuable not only to 
medical officers but also to non-medical industrial 
people. There is no over-emphasis of any aspect: if 
anything there is an apparently conscious effort to 
avoid too great a stress on topographical pathology 
and histology. The result is that non-medical readers 
can extract much knowledge from the book without 
an over-weight of incomprehensible terms. 

The problem of avoiding endless repetition of the 
signs and symptoms of members of homologous series 
is often overcome by a general discussion of the whole 
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series and then brief paragraphs on individual members 
with special emphasis on quantitative data 

Although full documentation is given for the data 
obtained by animal experiments, there is no criticism 
at all. It is well known that there is considerable 
difference in the reliability of experiments involving 
exposure to measured concentrations of gases and 
vapours because of the different ways of setting up 
concentrations and -of measuring them by physical 
means. Similarly in chemical methods there are gross 
differences in accuracy. Further, ‘ concentrations ” are 
sometimes set up at levels which the nature of the 
substance studied does not admit or which are so far 
artificial (e.g., in temperature) that they have no relevance 
to significant conditions in industry. 

This book would not be a human product if it had no 
errors, but we will perhaps be forgiven for drawing 
attention to certain gross inaccuracies. For example, 
Dr. Hamblin refers to the toxicity of diphenylamine thus : 
“ Similar to that of aniline . . . ” and to that of 6-naph- 
thylamine thus: ‘“‘ May cause mild methemoglobin- 
emia...”. These statements certainly need revision. 

Nothing less than a high excellence could be expected 
from Dr. Robert Kehoe on lead poisoning, and the 
reader is not disappointed. But it would have been 
valuable to have his views on the alleged increased 
excretion of lead after citrate administration which has 
been shown to form non-ionogenic complexes with lead. 

No mention is made in this book of the dangerous 
phosphorus insecticides, a marked lacuna in view of 
recent developments. 

A chapter to which reference must be made is that by 
Dr. Patty, the editor, on ‘* Potential Exposures in 
Industry’. To whom the minute paragraphs on a large 
number of industries could be important, we simply 
cannot imagine. The pity is that this section of the book 
in particular is not illustrated (the whole volume is 
unillustrated), for in considering it, with many years of 
experience of industry, we envisage operations and men 
in activity, and only secondarily is the abstract of hazard 
and toxicity. Exigencies of space and expense probably 
made illustrations prohibitive in an already very ex- 
pensive book (at least to us in Britain), but their absence 
has divested a most valuable section of its life. 

We do not decry this valuable publication when we 
say that on the whole it is a skilful array of summaries 
composed from the literature to which have been added 
knowledgeable general discussions. It will find a ready 
public. M. W. G. 


A Guide to the Diagnosis of Occupational Diseases. 
Compiled jointly by the staffs of the Industrial Health 
Division, Department of National Health and Welfare, 
and the Division of Industrial Hygiene, Department of 


Health for Ontario. 1949. Pp. 317. Price $1.00. 


This is a most valuable book which has been prepared 
by departments of the Ontario State Government to aid 
physicians in the diagnosis of occupational diseases. 
The Industrial Health Division of the Department of 
National Health and Welfare propose to distribute this 
book without cost to all physicians in Canada who wish 
to receive a copy. In so doing they are likely to con- 


tribute a great deal towards a better understanding of 
occupational diseases. 

The book is divided into five sections, the first one 
dealing with occupational diseases in general and giving 
the definitions of many terms which are used in their 
study. The second section gives a list of occupations, 
and indicates the potential dangers which may be 
encountered ineach. These are given in the very simple 
manner of a list below the relevant occupation and is 
therefore useful for reference. 

The third section gives a brief account of all the 
syndromes which may result from occupational risks 
and these are listed under the following headings : 
(1) “Abnormalities of Air Pressure” ; (2) ““Abnormalities 
of Temperature and Humidity’; (3) ‘“Dampness” ; 
(4) “Defective Illumination” ; (5) ‘Excessive Noise”’ ; 
(6) “Radiant Energy’; (7) “Electrical Burns” ; 
(8) “Vibration”; (9) “Infections”; (10) “Dust and 
Fumes’’. 

This is an admirable way of approaching the problems 
and again is very easy for reference. The accounts given 
of the various conditions are short, but full of detail and 
certainly most valuable. They are not intended for 
workers doing research on the subjects and they do not 
include references to the literature. 

The last two parts of the book are concerned with 
occupational dermatoses and the Workmens Compensa- 
tion Act in Canada. 

This is certainly a most valuable book, and the 
Canadian Health Department are to be congratulated 
on producing it. In fact the Ministry of Labour and 
Ministry of Health in Great Britain might do well to 
follow the example. K. M. A. P. 


A Handbook for Industrial Nurses. 
Edition. By Marion West. 
Pp. 264. Price 9s. 


Industrial nursing touches on many fields, and an 
author who attempts to write a comprehensive book on 
the subject faces a very difficult task. This may well 
explain why no such book has yet been written. He 
must weigh the claims of very different specialties and 
present this widely drawn material to the reader as a 
comprehensive statement of present knowledge. Such 
at any rate would be the task of anyone attempting to 
write a textbook of industrial nursing. This book, 
however, makes no such pretentious claims ; it is wisely 
called a handbook, and may therefore be looked upon 
as a guide rather than as an exhaustive treatise. 

The book was first published eight years ago, but has 
now been so extensively revised and enlarged that it is 
hardly recognizable. It contains information that will 
be useful for the doctor and nurse long engaged in 
industry, but probably it is the newcomer who will most 
appreciate it. The facts she needs regarding factory 
legislation are presented in a small compass. She can 
find information on the staffing, equipment, and stocking 
of the industrial health department, and a very good 
account is given of the records and reports with which 
an industrial nurse should be familiar. The importance 
of careful collaboration with those outside industry 
interested in the health of her patients, the general 
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practitioner, the hospital out-patient department, and the 
district nurse, is emphasized. There is a good chapter 
contributed by Dr. Chard on eye conditions met with at 
work ; this deals with the vexed question of the extent 
of treatment to be carried out by the nurse, and concludes 
with a useful list of “* Do’s and Dont’s”’ which even 
those with long experience of industry will find helpful. 
It will be seen that the book provides much. that is 
useful, but the newcomer may find it difficult to digest 
much of the information and to relate it to her own 
practical problems, while the old hand will ask for more 
than the superficial treatment given to some important 
subjects. It is unavoidable that in a book of this size 
some subjects should be sketchily dealt with, but it is 
unfortunate that this criticism should apply where the 
nurse is in special need of guidance and where it is 
difficult for her to find information conveniently to hand. 
For instance, rehabilitation is dealt with in two short 
paragraphs in a chapter headed ‘“‘ Co-ordination of 
Health and Welfare Services”. This is a useful chapter, 
giving as it does brief accounts of numerous bodies with 
whose work the industrial nurse should be familiar, but 
it is hardly here, placed side by side with details of the 
Association of Industrial Medical Officers and the 
Marriage Guidance Council, that one would expect to 
find all the information on such important subjects as 
rehabilitation and health education. 

The chapter on treatment will meet with criticism, but 
so would any attempt to give in a few pages methods of 
treatment for so great a variety of conditions. 

There are other details which call for criticism, but 
despite minor faults this book contains a great deal of 


value to the doctor and nurse working in industry, and 
it should certainly find a place on their bookshelves. 
AL. 


Tuberculosis in the Commonwealth. National Associa- 
tion for the Prevention of Tuberculosis. 1949. Pp. 411. 
Price 15s. 


This gives a verbatim account of the Second Common- 
wealth and Empire Health and Tuberculosis Conference 
which was held in London from July 5 to 8, 1949, under 
the auspices of the National Association for the Pre- 
vention of Tuberculosis, which is an association com- 
posed both of medical and lay members, so that a con- 
siderable portion of the book is concerned with the 
administrative and lay aspects of tuberculosis. It is 
none the less important on this account since such 
subjects as ‘‘ Psychological and Social Re-adaptation of 
Chronic Disease in Industry ” are of enormous impor- 
tance in this disease, which is the commonest cause of 
both disability and death in the 20-40 age group of the 
population. 

The most important theme which runs through this 
book is the lack of beds for treatment at the 
present time. The recent advances made in therapy, 
which are also discussed, have increased the need for 
beds since they have brought so many more cases within 
the range of treatment. Since there are not the beds 
available, there is a tendency to develop domiciliary 
treatment and one cannot do better than quote Dr. 
Scadding’s comments on the schemes. 

“I regard the schemes of domiciliary collapse ‘therapy as 
stop-gap palliatives provided by heroic efforts on the part of 
medical and ancillary staffs of tuberculosis clinics to mitigate 
the difficulties imposed on their work by the present shortage of 
beds. I think that the apparent success of these schemes and 
our admiration for those who are carrying out the difficult work 
they entail, should not be allowed to engender complacency 


about the deplorable shortage of beds for the treatment of 
pulmonary tuberculosis.” 
K. M. A. P. 





PROCEEDINGS OF THE ASSOCIATION OF INDUSTRIAL 
MEDICAL OFFICERS 


The 57th (Annual General) Meeting of the Association 
was held at the London School of Hygiene and Tropical 
Medicine on October 28, 1949. The President, Dr. A. J. 
Amor, was in the chair. 

The Report of the Council for the year 1948/49, 
already published in the quarterly Bulletin, was taken as 
read and signed. The Hon. Treasurer, Dr. W. G. S. 
Pepper, presented the receipts and payments account and 
the accumulated revenue account for the year ending 
June, 1949, and these were agreed. 

It was announced by the President that as a result of 
the ballot for the office of President, Dr. Norman had 
been elected for 1949/51. Dr. Donald Stewart con- 
gratulated Dr. Norman and thanked all his supporters. 
In reply, Dr. Norman thanked Dr. Stewart and said he 
would do everything in his power to further the interests 
of the Association. 


Election of Officers 


The following were elected Officers and Members of 
the Council for the year 1949/50 :— 


Honorary Secretary : Dr. J. A. A. Mekelburg. 
Honorary Treasurer : Dr. W. G. S. Pepper. 


Members of Council (Elected Members) : ; 

Dr. W. Blood; Dr. I. J. Corbett; Dr. J. Craw; 
Dr. A. A. Eagger; Dr. R. E. W. Fisher; Dr. M. W. 
Goldblatt; Dr. L. J. Haydon; Dr. G. Keatinge ; 
Dr. G. Stenlake Mundy; Dr. G. E. Graves Peirce ; 
Dr. A. J. Owston. 


Members of Council (Representative Members) : 


South Wales and West of England Group, Dr. T. H. 

Jenkins. 

Tees-side Group, Dr. R. I. McCallum. 
Manchester Group, Dr. R. S. F. Schilling. 
Liverpool Group, Dr. N. MacDonald. 
London Group, Dr. M. L. Dobbie-Bateman. 
Yorkshire Group, Dr. R. A. Trevethick. 
Scottish Group, Dr. I. M. Richardson. 
Nottingham Group, Dr. D. K. Cowan. 

On October 29, Dr. D. G. Blair, Director of the x-Ray 
Department, Brompton Hospital, spoke on the ‘* Radio- 
logical Appearances of some Non-Industrial Chest 
Conditions”, and was followed by Dr. Frank Pygott, 
radiologist to the Central Middlesex Hospital, who 
discussed the ‘“ Radiological Appearances of some 
Gastro-Intestinal Conditions ”’. 
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GROUP MEETINGS 


Merseyside Group 
Chairman: Dr. E. Holland, 


Mersey Docks Medical Service, 
Dock Office, Liverpool, 3 


Hon Secretary : Dr. E. H. Tyrer, 


Lever Brothers, 
Port Sunlight, Cheshire. 


On May 16, Dr. D. G. Freshwater, dermatologist to 
the Liverpool Regional Hospital Board, read a paper to 
the Group entitled ‘‘ Furunculosis and Superficial Skin 
Sepsis’, of which a summary follows. 

The speaker, having dealt with the etiology of furuncu- 
losis, said that : Insoluble cutting oils were the common- 
est cause of occupational furunculosis on the extensor 
surfaces of the forearms and thighs. These oils con- 
sisted of refined petroleum oils with small added amounts 
of animal or vegetable oils, sulphur, and an inhibitor to 
prevent deterioration of the fatty oil content. Occasional 
comedones were found similar to those produced by tar 
or chlorinated hydrocarbons but essentially.all folliculitis 
was an inflammatory reaction. Most insoluble cutting 
oils were sterile for skin pathogene but they caused an 
irritation of the hair follicles, which were infected by 
bacteria from the patient’s nose, skin, or environment. 
Soluble cutting oils were, however, often contaminated 
by pyogenic organisms and caused folliculitis by direct 
infection. Metallic slivers in cutting oils might cause 
wounds of the skin which commonly became infected. 

Cutting oils had a marked defatting action causing 
dryness, cracking, and fissuring of the skin which might 
be followed by secondary infection. 

Coal-tar, pitch, chloranaphthalenes, and other heavy 
distillates led to marked formation of comedones. 
The plugging of the follicules was usually sterile but 
infection took place from the patient’s environment. 
Excessive heat or activity causing profuse sweating 
predisposed to superficial sepsis by macerating the skin, 
thus lowering its resistance by facilitating the spread of 
staphylococci on the skin surface, and, in susceptible 
individuals, by leading to prickly heat with secondary 
infection of the papulo-vesicular eruption. 

Freshly-produced sweat from the eccrine sweat glands 
was acid and aided in the autogenous disinfection of the 
skin, but gradually became alkaline if allowed to stagnate. 
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The apocrine sweat glands secreted an alkaline sweat 
which facilitated infection, hence the tendency to furun- 
culosis at the flexures, the inguinal and gluteal regions, 
under the female breasts, and between the scrotum and 
thighs. Scabies predisposed to furunculosis. Boils on 
the wrist, elbows, and on the lower parts of the buttocks 
were pointers to this predisposing cause. Pediculosis 
corporis and capitis were less frequent predisposing 
causes of furunculosis of the body and head respectively. 
In furunculosis confined to the perianal region the many 
causes of pruritis had to be excluded. Superficial skin 
sepsis was liable to occur whenever the epidermal 
surface was damaged as in eczematous dermatitis, 
exfoliative dermatitis, or erythroderma. 

Dr. Freshwater did not find foci of sepsis in the teeth, 
tonsils, or prostate to be a common cause of furunculosis. 

All dusty or dirty occupations were liable to cause 
furunculosis. 

Ointments might cause infection of the hair follicles 
especially when used on the hairy parts of the body. 

Cold weather might contribute to the incidence of 
boils by making certain people less inclined to change 
their linen and to wash their bodies. Washing however 
could increase the liability to furunculosis, for the 
constant use of hot water renders the skin vulnerable to 
the defatting action of alkaline soaps. 

In treatment rest was important and meddlesome 
activity to be deprecated. The natural healing powers of 
the skin were high, while many antiseptics, the sulpho- 
namides, and penicillin, readily converted a furunculosis 
into an area of eczematous dermatitis. Penicillin should 
not be applied locally unless other topical medicaments 
had failed. Intramuscular injection of penicillin should 
be reserved for cases of furunculosis with marked con- 
stitutional effects. Penicillin, however, injected locally 
and directly into a furuncle did not seem to produce 
sensitization and it was thus possible to obtain a con- 
centration of the drug at the desired site which could not 
be achieved by other means. The furuncle usually 
started to regress in 24 hours, and the process was 
usually completed in 72 hours. If the cap of the lesion 
failed to rupture spontaneously it should be nicked with 
a tenotome. 

The use of the sulphonamide group of drugs as a local 
application could not be too highly condemned. In 
the case of multiple boils it was essential to assess the 
numbers of virulent pyogenic organisms on the skin and 
in the patient’s nose. Swabbing of the whole of the 
patient’s skin two or three times a day with liq. hydrarg. 
perchlor 1/2000 was effective and was sufficiently non- 
irritating and non-sensitizing. A soap and water bath 
once a day followed by a 15 to 20-minute zinc sulphate 
bath was also recommended. No soap should be used 
in the zinc sulphate bath. The underclothing should be 
changed daily. 

The treatment of the patient’s nose by tyrothricin 
solution, 0:02%, instilled into the nose two or three times 
daily was an effective remedy. 

Although good reports had been published on the use 
of staphylococcal toxoids and non-specific protein 
sensitization in the treatment of generalized furunculosis, 
the majority of English dermatologists were not impressed 


with these methods, nor were vaccines considered to be 
of much value. 

Heat was only indicated for the relief of pain, and dry 
heat only should be used. 

When the infection became localized the surrounding 
skin should be smeared with Lassar’s paste with hydrarg. 
ammon. 1% which mechanically prevented infection of 
the surrounding hair follicles. On hairy skins liq. 
hydrarg. perchlor, 1/2000, or potassium permanganate 
solution, 1/2000, should be used instead of the paste. 

The glycerin magnesium sulphate dressing had no 
place in the treatment of furunculosis and surgery was 
contraindicated except in occasional special circum- 
stances. Bier’s cup and removal of the central core were 
helpful measures when discharge had begun to take 
place. A mild antiseptic lotion should be used over the 
surrounding infected area for about a week to guard 
against possible recurrence. Intramuscular injections of 
manganese in antimony and the like did not appear to 
be impressive. X-ray therapy in furunculosis with 
repeated lapses in a circumscribed area sometimes did 
good, when unfiltered x rays of 75 R at 70 KV at weekly 
intervals for four weeks was the regime. 


Scottish Group 
Chairman: Dr. A. F. Campbell, 


Albion Motors, Ltd., 
South Street, Glasgow, W.4. 


Hon. Secretary : Dr. I. M. Richardson, 


Stewarts & Lloyds, Ltd., 
Tollcross, Glasgow, E.2. 


The annual business meeting was held on September 14, 
when 12 members attended. The new office-bearers 
having been elected, the retiring Secretary gave his 
report ; this showed that the Scottish membership had 
increased to a total of 55. The average attendance at 
meetings was 15, the main reasons for such a low figure 
being times of meetings and distance. Members dis- 
cussed the most convenient times and it was decided to 
vary these in an attempt to increase attendances. 

The meeting on October 19 was addressed by Dr. Ian 
D. Grant, a member of the British Medical Association 
Occupational Health Committee. Dr. Grant chose as 
his subject ‘“‘ B.M.A. Policy on Occupational Health ”’. 
The Chairman introduced Dr. Grant as one who had for 
many years played a prominent part in the Scottish 
activities of the B.M.A.; he had successfully combined 
this work with general practice and with his duties as a 
part-time medical officer in industry, and it could there- 
fore be said that he had a breadth of experience second 
to none. 

In a notably clear address Dr. Grant welcomed the 
opportunity to discuss the future of industrial health 
services. He gave a resumé of the work of the B.M.A. 
Committee on Occupational Health, mentioning some of 
the reports which it had issued and its views on various 
problems. He emphasized the importance of choosing 
medical personnel for work in industrial health and the 
necessity for promoting good relations between the 
preventive and the personal health services. Dr. Grant 
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raised many controversial points which were vigorously 
debated in the subsequent discussion. Sixteen members 
attended. 

On November 16 a joint meeting was held with the 
Industrial Nurses Discussion Group. Dr. Richardson 
opened the discussion with some observations on “* The 
Scope of Industrial Health’’. The speaker’s remarks 
ranged over a number of aspects, including the definition 
of health, the individual’s own responsibilities for his 
health, the value of joint consultation, economics and 
health, and health education. Both medical officers and 
nurses took part in the subsequent discussion, and many 
interesting points were raised. In winding up the 
meeting, the Chairman expressed the view that such joint 
meetings were of value in focusing attention on problems 
of mutual interest and suggested that they should become 
a regular feature. 

The annual social meeting was held on December 17, 
1949. A party of 24 members and their guests attended 
a theatre matinee followed by a private dinner at which 
the Chairman presided. 


London Group 


Chairman: Dr. M. L. Dobbie-Bateman, 
Messrs. Harrods Ltd., 
Knightsbridge, London, S.W.1. 
Hon. Secretary : Dr. R. E. W. Fisher, 
Metropolitan Division, 

South Eastern Gas Board, 

589, Old Kent Road, 

London, S.E.15. 


The annual business meeting of the Group was held 
at the London School of Hygiene on July 21, at 5 p.m. 

Dr. Dobbie-Bateman was elected Chairman of the 
Group for the ensuing year, and Dr. R. E. W. Fisher 
Hon. Secretary. The following were elected members 


of the Committee: Drs. G. E. Graves Peirce, H. F. 
Chard, P. Pringle, M. P. Fitzsimons, W. G. S. Pepper, 
A. A. Eagger, G. H. Gange, I. J. Corbett, J. M. Faulkner, 
L. J. Haydon. 

Dr. Dobbie-Bateman was elected representative of the 
Group on the Council of the Association. 

The Secretary read the letter received from the secretary 
of the Association asking the Group to submit a draft 
of evidence to be put before the Council for submission 
to the Government Committee appointed to examine 
Industrial Medical Services under the chairmanship of 
Mr. Justice Dale. A preliminary draft prepared by the 
Committee was put before the meeting. After a great 
deal of keen discussion in which Drs. Norman, Graves, 
Peirce, Corbett, Killick, Cressall, Blood, Ling, 
Mekelburg, Eagger, Wrathall-Rowe, and several others 
took part, it was eventually decided that a Drafting 
Committee should be appointed to prepare a statement 
for submission to the Council. The following members 
were elected to the Drafting Committee: Drs. M. L. 
Dobbie-Bateman (Chairman), L. Norman, C. L. Suther- 
land, J. B. Wrathall-Rowe, A. A. Eagger, J. M. Rogan, 
G. E. Graves Peirce, R. E. W. Fisher (Secretary). 


The Chairman asked members to send to the 
Secretary any comments in writing they wished to 
make for the consideration of the Drafting Committee. 


Yorkshire Group 
Chairman: Dr. C. Cresdee, 


1.C.I. (Dyestuffs Division), 
Dalton Works, Huddersfield. 


Hon. Secretary : Dr. B. P. R. Hartley, 


Samuel Fox & Co., Ltd., 
Stocksbridge Works, near Sheffield. 


A meeting was held in Leeds on July 30, 1949. 
Dr. Trevethick was elected as Group Representative on 
the Council. 


After much discussion on the Dale Committee, which 
included some points raised by Dr. Trevethick with 
particular reference to the overlapping of the medical 
services in the nationalized industries, and his fear that 
the present Ministry of Health was anxious to control 
all medical services, including those in industry, and with 
them the control of certification, it was unanimously 
agreed that Dr. Trevethick should represent the York- 
shire Group. Dr. Buchanan agreed that there was a 
tendency to much overlapping of the medical services in 
the nationalized industries, and thought that all Groups 
of the Association should be called upon to give evidence 
before the Dale Committee, particularly as the London 
Group had already been approached. The represen- 
tatives of the Yorkshire Group, if called upon to give 
evidence, would put before the Dale Committee the 
views of the majority of the Group members in con- 
nexion with that part of the Dale Committee’s terms of 
reference relating to recommendations. These views 
would, in the main, coincide with those expressed by the 
Occupational Health Sub-Committee of the Yorkshire 
Branch of the B.M.A. (on which several members of the 
Yorkshire Group of the A.I.M.O. served) on the planning 
of a future occupational health service for industry. 


Birmingham Group 
Chairman: Dr. W. Jeaffreson Lloyd, 


Guest, Keen & Nettlefold, 
Birmingham. 


Hon. Secretary : Dr. J. G. Lawson, 


Messrs. Joseph Lucas Ltd., 
Gt. King Street, Birmingham. 


The annual business meeting was held on September 
27, 1949, at the Birmingham Accident Hospital. 

Dr. W. Jeaffreson Lloyd was re-elected as Chairman 
of the Group for 1949-50. Dr. Lloyd in acknowledging 
with appreciation his re-election, said that he had three 
pleasant duties to perform, to thank the retiring Hon. 
Secretary for his good work for the Group, to thank the 
Accident Hospital for their continued hospitality for 
the group meetings, and finally to thank the stalwarts 
amongst the members who so loyally supported the 
Group activities. He hoped that more members would 
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atiend regularly and so strengthen the Group. He felt 
that the A.I.M.O. should keep out of politics as much as 
possible, and he insisted that the discussion to take place 
later, would deal with the subject on a high professional 
level. 

Dr. Lloyd announced the impending departure of 
Dr. J. B. Sherman and paid tribute to his long experience 
ot industrial medicine. Dr. Sherman thanked the Group 
for their good wishes and said that he was going to a 
sisal plantation in Tanganyika with 400 employees and a 
40-bed hospital. He felt he ought not to say too much 
of his ** paradise ’’ in case members might get depressed. 
He hoped to be able to retain his membership interest in 
the A.I.M.O. 

He introduced his successor, Dr. R. L. Ferguson. 

Dr. Billington reported that the Birmingham Group 
had offered to hold the A.I.M.O. provincial meeting in 
Birmingham in the summer of 1950. This offer had been 
gratefully accepted by the A.I.M.O. Council and the 
dates June 5-9 suggested. The main considerations 
were that the meetings should not clash with the B.M.A. 
Annual Meeting and that accommodation should be 
available. 

Dr. Downs pleaded for more informality in Group 
meetings, and more chance to meet and get to know 
other members. He suggested an informal dinner, and 
the Hon. Secretary was asked to explore this possibility. 
Dr. Stewart agreed and suggested that members should 
visit each other more in their factories. It was also 
suggested that one experimental meeting at 5.30 p.m. or 
6.0 p.m. should take place. It was recalled that the 
Group met during the afternoons during the war years, 
but moved to 8.0 p.m. so that both full-time and part- 
time members could attend. 

Drs. Marr and Billington reported on a letter that had 
been received from Miss M. Preece, S.R.N., Hon Secre- 
tary of the Royal College of Nursing Industrial Nursing 
Discussion Group for Birmingham, suggesting that the 
A.I.M.O. meet the Nursing Group for discussion on 
matters of common interest, especially in view of the 
major issues ahead of both professions. The meeting 
agreed to an informal discussion. 

Dr. Billington was elected a member of the B.M.A. 
Occupational Health Committee as a representative of 
the A.I.M.O. Dr. Donald Stewart, Dr. Billington, and 
Dr. Wand were elected members of the Industrial Health 
Services Committee set up by the B.M.A. to prepare 
evidence for the Dale Committee. 

Dr. W. J. Lloyd and Dr. Neil Marr continued to act as 
lecturers in occupational health to the University of 
Birmingham. Very useful field work in selected factories 
was again carried out for fifth year students. 

On November 9, 1948, Mr. Colin Johnston spoke on 
the work that he had done in his three years in the 
Otological clinics held in Birmingham factories. Invita- 


tions had been sent to otologists, and Mr. A. J. Moffett 
and Mr. N. L. Crabtree attended, the latter with two 
registrars. Industrial nurses working in factories where 
these clinics were held were also invited, and all sections 
of the audience united in thanking Mr. Johnston for all 
his thorough work in running the clinics and setting 
up such an effective diagnostic and treatment service. 
All persons who had worked with him were agreed that 
Mr. Johnston’s personal care and thought for both 
nurses and patients was of the greatest possible benefit 
to industrial morale. The opportunity was taken to 
send good wishes to Mr. Johnston in his new work at 
Swindon. 

On February 15, 1949, Mr. W. E. Awde spoke on 
‘** The Aims and Activities of the Council of Industrial 
Design’’. Designers and others from our factories 
were present and all present expressed their appreciation 
of a most stimulating talk and discussion. It is hoped to 
make use of the Educational Section of the Council’s 
work. 

On March 19, 1949, a half-day conference (organized 
by the Royal College of Nursing and Dr. Billington) for 
industrial nurses was held at G.E.C. Ltd., Witton, 
and medical officers were invited. Several members 
attended and heard Dr. Cruickshank speak on ‘“‘ Indus- 
trial Dermatitis ”’ and other talks on the prevention and 
treatment of electrical accidents and burns and scalds. 

On May 31, 1949, a visit was paid to the Corporation 
Salvage Department, Montague Street, where the party 
was shown round by Mr. W. Weaver, the chief chemist. 

On July 8, 1949, Mr. W. Sayle-Creer visited the Group 
and showed his colour film on ‘‘Some Foot Faults 
Related to Form and Function”. This was an 
‘“‘explanation of the connexion between some foot 
troubles and certain anatomical and physiological 
abnormalities’. Mr. Sayle-Creer delivered a commen- 
tary on the film, which was a model of the good teaching 
film, and answered many questions from the large 
audience which included many industrial nurses, physio- 
therapists, and chiropodists. It was suggested after- 
wards that a similar joint meeting might be held next 
year to see some similar films made by Mr. Sayle-Creer. 

On July 15, 1949, through the good offices of Dr. 
Donald Stewart and the management, a visit was paid 
to Triplex Safety Glass Co., Ltd., Kings Norton. After 
a carefully conducted tour of this interesting modern 
factory, there was an informative discussion on industrial 
health problems with the Director, Mr. A. Cochrane, 
who entertained the members to tea. 

On July 19, 1949, the Group was invited by the 
Accident Hospital to see a new colour film on 
‘* Industrial First Aid ” prepared by Dr. R. A. Trevethick, 
who gaveacommentary. This film, made in the Medical 
Department of Messrs. T. J. Smith and Nephew Ltd., 
is available for all who wish to use it in teaching, 
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INDUSTRIAL OPHTHALMOLOGY 


Optic Neuritis from Cold Permanent Wave. 
J. T., and CAMERON, W. (1949). 
Seattle, 48, 701. 


The authors record 2 cases (in a mother and daughter, 
living apart) of bilateral optic neuritis which they 
consider to have been caused by thioglycollic acid 
contained in a hair-curling (‘‘ cold permanent wave ”’) 
lotion. They review the literature concerning toxic 
effects from this substance, of which dermatitis appears 
to be the only one previously described. The first 
patient, the daughter aged 23, used the lotion 3 times 
during a 12-month period and developed optic neuritis 
in the left eye 3 months after the last application and in 
the right eye 6 months later, vision being reduced to 4/ ¢o 
and 2/9 respectively. The mother, aged 54, used the 
lotion 4 times over a 22-month period and developed 
optic neuritis in the right eye 6 months after the first 
application and in the left eye 11 months later, vision 
being almost completely lost in the right and reduced 
to 4/,,in the left. In both cases all other findings, which 
included the usual routine investigations, were negative. 
Both later showed bilateral optic atrophy. 

[Although the manufacturers of the lotion paid com- 
pensation without court procedure, the etiological role 
of the thioglycollic acid must be considered unproven. 
The long interval between the first use of the lotion and 
onset of symptoms is a point against, though not exclud- 
ing, thioglycollic acid as the cause. Moreover, where 
there is such a long interval (in one case 11 months and 
in the other 6 months) between the involvement of the 
two eyes, it is difficult to exclude disseminated sclerosis 
as the cause. However, in future in any obscure case of 
optic neuritis, the possibility of a ‘“‘ cold permanent 
wave ”’ lotion being the cause should be carefully con- 
sidered and the report of further cases will be awaited 
with interest. | M. H. Pappworth. 


ROBSON, 
Northw. Med., 


TOXICOLOGY 


The Effect of BAL on Experimental Lead, Tungsten, 
Vanadium, Uranium, Copper and Copper-Arsenic 
Poisoning. Lusky, L. M., BRAUN, H. A., and Laua, 
E. P. (1949). J. industr. Hyg., 31, 301. 


The authors have previously reported that BAL 
(2,-3 dimercaptopropanol) enhances the toxicity of lead 
salts administered intramuscularly and intraperitoneally 


to rabbits. In this paper they describe experiments 
carried out to determine whether this increased toxicity 
is due to the formation of a more toxic BAL-lead-salt 
complex or to an increase in the rate at which the lead 
salt is mobilized from the site of injection. Acute lead 
poisoning was produced in rabbits 8 to 10 weeks old bya 
single intravenous injection of 1% solution of lead 
acetate (20 to 40 mg. per kg. body weight). Immediately 
after this an intravenous injection of 3% aqueous solu- 
tion of BAL (30 mg. per kg.) was given, and 6 hours later 
a subcutaneous injection of BAL in oil (30 mg. per kg.). 
Further injections of 15 mg. per kg. of BAL in oil were 
then given twice daily on the 2nd, 4th, 6th, 8th, and 10th 
days, and subsequently every third day during the 
29-day experimental period. A comparison of the 
mortality curves in control and treated animals showed 
that BAL reduced the toxicity of intravenously adminis- 
tered lead acetate and prevented the progressive cachexia 
characteristic of plumbism. The authors conclude that 
the increased toxicity in BAL-treated animals which 
have received lead intramuscularly or intraperitoneally 
is unlikely to be due to the formation of a more toxic 
BAL-lead-salt complex, but may be due to the rapidity 
with which lead is mobilized from the site of injection, 
causing a breakdown in the normal mechanism of lead 
metabolism. Estimation of the lead content of bone 
showed a significant difference between untreated and 
BAL-treated rabbits, the bones of: which contained 
smaller concentrations of lead. It is unknown whether 
BAL prevents bone storage of lead or whether it removes 
lead from the bones after storage. 

In experiments on adult rabbits acute tungsten poison- 
ing was produced by the intramuscular administration 
of a 10% solution of sodium tungstate, animals given a 
dose of 110 mg. per kg. dying within 5 hours. A single 
dose of BAL (30 mg. per kg.) in oil intramuscularly, given 
within 20 minutes of the tungstate injection, saved all 
rabbits from its toxic effects. In experiments on copper 
poisoning, groups of adult rabbits were given single 
intravenous injections of a 1% aqueous solution of 
cupric sulphate. The average survival time of 15 animals 
after a dose of 20 mg. per kg. was 15 minutes. The 
effect of BAL treatment was spectacular. With a single 
intravenous injection of BAL (30 mg. per kg.) given 
within 3 minutes of the injection of cupric sulphate : only 
1 animal died and its life was prolonged by 32 hours. 
Rabbits receiving 20 mg. per kg. of cupric sulphate were 
saved by a single intramuscular injection of 30 mg. per 
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ke. of BAL in oil. In experiments in which the right 
carotid artery and the trachea were cannulated, 20 mg. 
per kg. of cupric sulphate was given intravenously. In 
approximately 15 minutes the blood pressure fell to zero, 
no pulse was recorded, and respiration ceased. BAL 
(30 mg. per kg.) given intravenously resuscitated the 
animal immediately. BAL also exerted a therapeutic 
effect on acute cupric arsenite poisoning in adult rabbits 
produced by the oral administration of a 5% suspension 
of Paris green. While without BAL a dose of 25 mg. 
per kg. was fatal to 15 of 18 animals, 13 of 18 were 
saved by a subcutaneous dose of BAL in oil. However, 
BAL did not decrease mortality or prolong life in animals 
given 30 mg. per kg. of Paris green. 

BAL had no therapeutic effects on acute vanadium 
poisoning, and was similarly ineffective in the treatment 
of rabbits poisoned by the subcutaneous injection of 1% 
solution of uranium nitrate. M. W. Goldblatt. 


Lead Poisoning in the Pottery Industry. D’ONorrRIo, V. 
(1949). Rass. Med. industr., 18, 155. 


Lead glazes have been used in ceramics from the 
earliest times and the author reports 22 cases of the 
poisoning which occurred in an Italian factory making 
glazed tiles for mosaic work. The glazes are com- 
pounded of a silicate, an alkali, and a fusing substance 
such as borax, litharge, or fluorite, to which various 
pigments are added. The constituents are reduced to 
powder form before mixing and are then fused in a 
muffle furnace or other type of oven. The fused mixture 
is poured into water forming the frit, a borosilicate 
which is granular and very fragile. The material 
obtained in this way, either in powder form or as a 
watery suspension, is now applied with a brush or spray 
to the articles to be glazed. 

If litharge has been used, the frit will contain a boro- 
silicate of lead ; if the proportion of silica in relation 
to the lead compound is sufficiently high, then the lead 
silicate formed is only slightly soluble in acids. The 
proportion of lead found on analysis of various types of 
frit used in the factory concerned varied from 10 to 40% 
and their solubility in acids was found to decrease as the 
proportion of base to acid reached or exceeded 2 to 1. 
It is desirable to have all the lead bound as a silicate. 

Many workers were admitted to hospital with a 
history of colic, dyspepsia, constipation, and occasionally 
asthenia and undue fatigue. They were found to be 
suffering from secondary anaemia with punctate baso- 
philia associated with leucopenia and relative lympho- 
cytosis, while coproporphyrinuria in excess of normal was 
also found. It was found that in the processes of 
pulverization of the frit and its application in suspension 
to the articles to be glazed some quantity of dust or 
liquid escaped and contaminated the working-places. 
Although exhaust ventilation was used in the spraying 
shed and the employees wore masks and protective 
clothing, these precautions did not provide complete 
protection because inhalation of dust from particles 
deposited and dried on the clothing could not be avoided 
when this was put on or discarded. Some of the glaze 
#lso came off the articles to which it was applied as these 


were taken to the furnaces and an additional hazard 
derived from the fact that some workers brought in food 
which was eaten at or near the working sites. Complete 
protection is presumably only possible in fully enclosed 
plant, provision of which is too costly for many firms. 
Periodic medical examination of employees is therefore 
essential. G. C. Pether. 


Mercury Poisoning from Fingerprint Photography. An 
Occupational Hazard of Policemen. AGATE, J. N., 
and BUCKELL, M. (1949). Lancet, 2, 451. 


The authors describe the standard method used to 
detect latent fingerprints by applying a finely divided 
powder. Hydrargyrum cum creta B.P., or grey powder, 
is used when the area to be examined is dark in colour. 
The powder is applied with a brush and the excess is 
brushed or blown off. In Great Britain, of all persons 
doing this work 90% use this particular powder. In the 
Lancashire County Constabulary 33 men are employed 
in the fingerprint squad and, in view of the degree of 
specialization, these men are exposed to the dust of grey 
powder for several hours each week. The authors, who 
examined this team, found tremor of the hands in 7 of 
them. In 3 cases it also affected the lips and tongue, and 
in 3 the eyelids. One man was severely affected. He 
became a nervous wreck, could not hold a glass of water 
without spilling it, and could not stand still or answer 
questions without embarrassment. Five of his teeth 
were loose and tremor was present in his hands, tongue, 
eyelids, and rectus abdominis muscles. Two men 
noticed that they were getting hypersensitive, had profuse 
sweating at the slightest mental stress, blushed easily, 
and were becoming short-tempered with children. They 
had tremor of the hands and eyelids. Loosening of the 
teeth was noticed in several cases. The 7 men affected 
had all been exposed to grey powder for periods varying 
from 4 to 13 years, and for times varying between 250 
and 460 hours per annum. Urinary mercury estimations 
were found to be of no assistance in diagnosing individual 
cases or in estimating exposures, but the average excretion 
of the group was abnormally high. As regards preven- 
tion, the only practical solution is to stop the use of grey 
powder for developing latent fingerprints and to find a 
non-toxic substitute. Gilbert Forbes. 


Occupational Poisoning by Alkyl Mercury Compounds. 
LUNDGREN, K. D., and Swensson, A. (1949). J. 
industr. Hyg., 31, 190. 


Alkyl mercury compounds are used mainly for dis- 
infecting seed. Workers in four categories are therefore 
liable to be poisoned by them—those engaged in the 
production of germicides, those who treat the seed, those 
who sow the treated seed, and those who are employed 
at seed-control stations to make analyses for purity and 
fertility. The substance may be absorbed through the 
skin and alimentary tract as well as through the respira- 
tory tract, so that air analyses of the factory premises are 
of limited value. Attention is directed in this paper to 
the urinary concentration of mercury, which gives a good 
indication of the risk, since when exposure is intense 
the mercury level in rises, and when the exposure is 
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interrupted the amount of mercury excreted in the urine 


rapidly diminishes. The allowable urinary concentra- 
tion of mercury is not established, but symptoms have 
appeared when the urine contained 50 to 100 yg. per 
litre of mercury. 

Eight cases of poisoning are described, ranging from 
mild cases with symptoms of fatigue and neurasthenia 
to more severe cases with physical and mental defects. 
Control tests indicated that fatigue itself is of little value 
in assessing the risk. K. M. A. Perry. 


Bladder Lesions due to Aromatic Amines. Statistics and 
Prophylactic Measures. BarsotTi, M., and VIGLIANI, 
E. C. (1949). Med. d. Lavoro, 40, 129. 


Over a period of 17 years cystoscopy was performed on 
186 employees at two dyestuff factories, who worked in 
contact with benzidine, $-naphthylamine, «-naphthyl- 
amine, or aniline, many being examined 7 or 8 times. 
Those examined had been in contact with the chemical 
concerned for at least one year or, in the case of aniline, 
2 years. Where only a few men were employed on a 
hazardous process, all were examined, but where larger 
numbers were involved, those with changes in the urine, 
with bladder symptoms, or with many years’ service were 
selected. 

In order to minimize danger in the manufacture of 
benzidine, production was as far as possible limited to 
that of the sulphate salt instead of benzidine base. 
From this department, in which 106 workers were 
employed, 13 were examined for the reasons given. The 
cystoscopic findings in 5 of these were normal, 3 showed 
congestion, one had a papilloma, and 4 had carcinoma. 
The period of contact in those with tumours ranged 
from 10 to 26 years. In the $-naphthylamine section, 
26 bladders were examined of which 8 were normal, 10 
had congestion, 6 had papillomata, and 3 carcinomata. 
In the «-naphthylamine section (3% of the 8-compound 
appearing as an impurity) 30 men were employed, but 
some or all were at times working also with toluidine, 
anisidine, xylidine, chloroaniline and _ phenetidine ; 
23 bladders were examined, of which 14 were normal, 7 
had congestion, and 2 had papillomata. In the aniline 
section 12 bladders were examined out of 19; of these 
9 were normal and 3 showed congestion. It was difficult 
to estimate the total number of men who handled aniline 
occasionally outside the department, but possibly 600 
men had some contact with it. Of these, 32 with symp- 
toms were selected ; 7 bladders had sessile tumours, the 
others were normal. It was concluded that, in contrast 
to the other products, aniline had no appreciable 
carcinogenic property. The over-all minimum period of 
exposure preceding tumour formation was 4 years, the 
maximum 28 years. The maximum period between 
cessation of exposure and the diagnosis of tumour was 
20 years. Symptoms were sometimes absent in those 


with advanced lesions, 

Preventive measures should include the avoidance, 
when possible, of the manufacture of azo compounds 
and of substances in powder form. All processes of 
manufacture should be enclosed and the greatest possible 
cleanliness of the plant and of the individual should be 
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encouraged. The more intelligent the operative the lcss 
the risk. G. C. Pether. 


Physiologic Response of Animals Exposed to Air-borae 
Ketene. TREON, J. F., SIGMON, H. E., KITZMILLER, 
K. V., HEYROTH, F. F., YOUNKER, W. J., and CHOLAK, 
J. (1949). J. industr. Hyg., 31, 209. 

Ketene is a valuable acetylating agent which is being 
employed to an increasing extent in the manufacture of 
organic chemicals. In the factory it is handled entirely 
in closed apparatus, so that the risk is not great, but even 
sO experiments to determine its toxicity have been 
carried out in mice, monkeys, rats, guinea-pigs, cats, and 
rabbits. The symptoms are severe dyspnoea and cyan- 
osis, culminating in fatal oedema of the lungs, death being 
preceded by toxic irritation of the central nervous system. 
The effects are delayed, and are somewhat similar to, 
and of the same order of magnitude as, those occurring 
with phosgene. The highest concentration which failed 
to kill animals of a given species after a ten-minute period 
of exposure, and the least concentration that caused death 
when inhaled for the same brief period, were as follows, 
expressed in parts per million : 


Highest Lowest 
Sub-lethal Fatal 
Concen- Concen- 
tration _ tration 
Mouse a ae we 25 50 
Monkey ee ee ne 50 200 
Rat. ay -. we 375 
Guinea-pig .. = «. ae 500 
ew... ay - oo) aoe 750 
Rabbit os = 2 toe 1,000 


Experiments were also carried out to show the results of 
prolonged exposure to concentrations. 

Necropsy revealed that there was no damage to the 
epithelium of the mucosa of the upper respiratory tract, 
and only rarely was there damage to the bronchiolar 
mucosa. The changes occurred notably in the lungs and 
were accompanied by acute lobular pneumonia, while 
after prolonged intermittent inhalation there appeared 
varying degrees of interstitial fibrosis, leucocytic and 
histiocytic infiltration, atelectasis, and emphysema. 

Men who are exposed to ketene for short periods 
owing to their proximity to equipment from which the 
material may escape must be provided with readily 
available and adequate respiratory protection against 
inhalation of the substance. K. M. A. Perry. 


Acute Hemolytic Anemia due to Naphthalene Poisoning. 
A Clinical and Experimental Study. ZUELZER, W. W., 
and Apt, L. (1949). J. Amer. med. Ass., 141, 185. 


In 4 cases of fulminating hemolytic anemia occurring 
in children the authors attributed the condition to sucking 
naphthalene moth balls. The outstanding features of the 
3 to 4 day illnesses recorded were lethargy, nausea, 
abdominal pain, vomiting, and pronounced hemo- 
globinuria. There was no jaundice. The erythrocytes 
showed microcytosis, spherocytosis, and fragmentation. 
Bone marrow examination showed increased erythro- 
genesis of a mature kind. Transfusion and alkaliniza- 
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tien brought rapid relief in each case. Studies in dogs 
confirmed the association between naphthalene and 
hemolysis, Heinz bodies being found to appear before 
hemolysis. Reference is made to the comparatively 
scanty attention paid in the literature to this form of 
poisoning and to its similarity to Lederer’s anemia. 
Unfortunately the exact—even approximate—dosage of 
poison in these 4 cases could not be estimated. 
Keith Simpson. 


The Protection of Personnel Engaged in Roentgenology 
and Radiology. HUNTER, F. T., MERRILL, O. E., 
Trump, J. G., and Rossins, L. L. (1949). New Engl. 
J. Med., 241, 79. 

The death rate from leukemia amongst radiologists 
is higher than the death rate in their medical colleagues. 
A total exposure dose of 0-3 r per week is the accepted 
limit of safety, but whether this statement has much 
meaning at all is open to challenge. Ionizing radiations 
which penetrate to the blood-forming organs produce 
quite a different effect upon the body as a whole than 
radiation which is absorbed for the most part by the skin. 
The present work was undertaken with the object of 
establishing a more quantitative basis for relating 
radiation exposure to changes in the peripheral blood 
picture as an index of bone-marrow damage. 

Measurements were made of intensity and quality of 
direct and scattered radiation from a phantom irradiated 
under conditions present during fluoroscopy. Contrary 
to general opinion, the 90 degree scattered radiation from 
a phantom is actually more penetrating than the direct 
incident beam. Film badges were used with four filters 
or windows, and measurements were made with “ vic- 
toreen ’’ chambers and pocket electrometers. Positions 
approximating to those of the roentgenologist’s lower 
torso were chosen, as these were the points of greatest 
intensity of scattered radiation. Increasing the filter of 
the beam from 1-5 to 3 mm. aluminium decreased the 
exposure of the patient per film and reduced to an 
appreciable extent the side-scatter received by the 
examiner without diminishing the luminescence of the 
screen. 

It appears that optimal factors for screening procedure 
are: acurrent of 5mA at 85kV, and a tube filter of 3 mm. 
aluminium. It is shown that all scattered radiation at 
voltage ranges between 50 and 140 kV is sufficiently 
penetrating to reach the bone marrow. The patient can 
act as a filter and should be so used to reduce the inten- 
sity of the central scatter, the beam being centred as far 
distant as possible from the operating personnel ; field 
sizes should be kept as small as possible. Speed of 
examination, adequate aprons and gloves, and rooms 
with minimum back-scatter are all important. 

A rigid programme was carried out at the Massachu- 
setts General Hospital to determine the amount of 
radiation received by personnel. Those doing diagnostic 
work generally received less than 0-1 r over a two-week 
period. Radium workers showed a gfeater exposure, 
but still less than 0-3 r. The use of film badges will 
reveal individual carelessness when it occurs, and will 
also have a psychological effect on those wearing them, 
in making them avoid undue exposure. J. G. Williams. 
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Conditions of Work and Industrial Hygiene Measures in 
Production of, and Manufacture from, Chlorvinyl 
Plastics. TRIBUKH, S. L., TikHomiROVA, N. P., 
Levina, S. V., and Koz.ov, L. A. (1949). Gigiena 
No. 10, 38. 


Chlorvinyl plastics are by-products of polymerization 
of the chlorvinyl resin. The manufacturing process 
involves production of carbon dioxide and vapour of 
organic chlorides, which affect workers employed in this 
industry. Exhaust ventilation arranged vertically just 
above the work-benches secures the best hygienic condi- 
tions, but all methods of ventilation so far tried have 
failed to protect workers adequately against ill effects of 
the process. 

Medical examination of personnel showed that the most 
frequent finding is of a precipitate upon the mucous 
membranes which forms a very thin layer, quite difficult 
to remove. Hyperemia of the upper respiratory passages 
was found in 17 out of 18 cases investigated, chronic 
bronchitis in 13, gastritis in 10, and colitis in 2 cases. 
In all cases there was also some degree of anemia. An 
acneiform dermatitis was not uncommon. 

Personnel engaged in manufacture of chlorviny] plastics 
should be provided with appropriate underwear and a 
special overall for protection of the body. The former 
should be thoroughly ventilated before and after working 
hours. E. W. Collis. 


The Rapid Elimination of the Eschar in Burns by Employ- 
ment of Pyruvic Acid. Russo, A. D. C. (1949). Rev. 
brasil. Cir., 18, 63. 


A pyruvic acid paste has been used by the author for 
the treatment of 2nd and 3rd degree burns in a series of 
14 patients. Treatment was started 3 to 16 days after 
the burn was sustained and with an average of three 
dressings over a period of a week all the scabs fell off. 
The acid dressings were followed by two or three daily 
saline dressings to remove traces of the acid, and skin 
grafting was then carried out si.ccessfully. The author 
believes that the effect is due to che constantly maintained 
PH of the solution ; other acids with identical pH were 
used with similar effect on the scabs, but they were irritant 
to the healthy tissues. It is claimed that this is a simple, 
quick, safe, and comfortable method of preparing burns 
for skin-grafting. Jorge D. Mineiro. 


Hepatitis among American Occupation Troops in Ger- 
many : A Follow-up Study with Particular Reference 
to Interim Alcohol and Physical Activity. GARDNER, 
H. T., ROvVELSTAD, R. A., Moore, D. J., STREITFELD, 
F. A., and KNOwLTON, M. (1949). Ann. intern. Med., 
30 1009. 


By an elaborate series of follow-up investigations on 
American soldiers serving in Germany the authors were 
driven to conclude, contrary to orthodox views, that 
physical exertion and moderate indulgence in alcohol 
do not render men convalescent from infective hepatitis 
specially liable to relapse or residual hepatic inefficiency. 
Very impressive statistics are presented in support of this 
theme, and the report of a “ battery ” of hepatic tests 
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on 114 patients is given in full. The fallacies are most 
fairly stated. 

[British readers will be familiar with the articles of 
Davis (Practitioner, 1949, 162, 173) and of Tunbridge 
(ibid., 1949, 162, 182), both of whom are more cautious, 
and with the warnings originally made by Hartfall (Brit. 
med. J., 1944, 2, 587).] G. F. Walker. 


Treatment of Toxic. Agranulocytosis, with Special Refer- 
ence to That Due to Benzene. Duvoir, M., DEROBERT, 
L., and GAULTIER, M. (1949). Arch. Mal. prof., 10, 
5. 


This paper describes a number of disconnected clinical 
and experimental results ; by treatment of human sub- 
jects suffering from blood dyscrasias after exposure to 
benzene and of guinea-pigs and rabbits poisoned with 
benzene, the authors sought to assess the value in treat- 
ment of methionine, cystine, pyridoxine, folic acid, and 
penicillin. [The revelance of the animal experiments to 
the clinical studies is difficult to follow, especially as the 
authors remark that air concentrations of benzene 
vapour causing symptoms in man do not affect guinea- 
pigs.| Agranulocytosis may be a clinical entity of 
unknown origin which needs for its onset the presence 
of some other factor (a deficiency or infection) besides 
exposure to a poison. T. A. Lloyd Davies. 


Carbon Monoxide-Hemoglobin Levels of Workers 
Employed in Airplane Engine Repair Shops. CHINN, 
H. I. (1949). J. industr. Hyg., 31, 258. 


Poisoning due to Tetraethylpyrophosphate. Faust, J. 


(1949). J. Amer. med. Ass., 141, 192. 


Studies on the Toxicity and Pharmacological Action of 
Sodium N-p-Chlorophenyldiazothiourea (promurit). 
CocHRAN, K. W., and DuBois, K. P. (1949). J. 
Pharmacol., 97, 105. 


The Physiological Response of Animals to Trichloro- 
acetonitrile Administered Orally, Applied on the Skin 
or Inhaled as a Vapor in Air. TREON, J. F., Kitz- 
MILLER, K. V., SIGMON, H., DuTRA, F., and YOUNKERS, 
W. (1949). J. industr. Hyg., 31, 235. 


INDUSTRIAL PHYSIOLOGY 


The Effect of Water and Salt Intake on Prickly Heat. 
Horne, G. O., and Mote, R. H. (1949). Lancet, 2, 
279. 


Ten men suffering from prickly heat underwent an 
investigation during the summer of 1947 in the Royal 
Air Force General Hospital in Karachi. Their food was 
cooked with an unspecified but ‘liberal’? amount of 
salt, and their usual intake of water appears to have been 
adequate. An increase of the water intake by 8 to 12 
pints (4-4 to 6-6 litres) daily was followed within 2 to 10 


days by a marked improvement or complete <ijs- 
appearance of prickly heat in eight subjects and by a 
worsening of symptoms in the other two. Five of ihe 
subjects whose condition had improved then reduced their 
intake of water to what it had been before the experiment 
and increased their sodium chloride intake by 10 to 15 g. 
daily ; they all suffered from severe recurrence of prickly 
heat, but this disappeared for a second time when the 
extra salt was stopped and an extra 8 to 12 pints of water 
was drunk instead. In one subject prickly heat dis- 
appeared three times after such a high intake of water, 
and it reappeared twice after a high intake of salt. 
Another subject had severe attacks of prickly heat after 
taking sodium chloride, sodium dihydrogen phosphate, 
and sodium citrate but not after taking ammonium 
chloride, and the authors suggest that retention of sodium 
may have helped to cause prickly heat. Electrolyte and 
water balance studies, however, were not made, and the 
paper contains no data either on the output or the total 
intake of any of these substances. Unpublished observa- 
tions by other Royal Air Force medical officers in India 
and Pakistan are also given, and these bear out the 
possibility that a high fluid intake is beneficial in prickly 
heat and that a high sodium chloride intake aggravates 
that condition. E. M. Glaser. 


Linear Acceleration and Deceleration as Factors Influ- 
encing Nonvisual Orientation during Flight. CLARK, B., 
and GRayBIEL, A. (1949). J. Aviat. Med., 20, 92. 


Disorientation in flight may occur when visual indica- 
tions of position in space are insufficient. Part of the 
disorientation may be due to non-visual stimuli. Thus 
if the pilot is subjected to angular, linear, or radial 
accelerations, stimuli to the non-auditory labyrinth and 
kinesthetic stimuli may give him a false impression of 
his position. The illusions due to angular and radial 
acceleration have been the subject of previous studies. 
In this study the authors have investigated the effect of 
linear, that is, fore-and-aft, acceleration. 

Observations were carried out, in flight, in the rear 
cockpit of an SNJ-6 aircraft. Visual aids to orientation 
were eliminated by covering the observer’s head with a 
black cloth. In half the trials the observer faced forward 
and in the remainder he faced to the left. A continuous 
recording was made of the subject’s verbal report of any 
apparent change in position. Changes in linear accelera- 
tion, which were recorded by means of three accelero- 
meters, one for each of the major ones, were brought 
about by the pilot varying the setting of the throttles and 
flaps. The results showed that the resultant of the force 
of linear acceleration and the force of gravity acting on 
the body produced a strong sensation of tilt. The 
sensation of tilt varied in degree with the magnitude of 
the acceleration, but in all cases the subject’s estimation 
of the angle of tilt in degrees was greater than the change 
in direction of the resultant force. These sensations of 
tilt, in the absence of sufficient visual cues, would be 
interpreted as a change of pitch of the aircraft and 
represent an added source of confusion resulting from 
accelerative forces acting on the body during normal 
flight. J. S. Howitt. 
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ABSTRACTS 


INDUSTRIAL LUNG DISEASE 


Tomographic Studies of the Pulmonary Hila in Silicosis. 
ZANETTI, E., and Ponti, C. DE (1949). Med. d. Lavoro, 
40, 197. 


Changes in the hilar shadows, seen in radiographs of 
the lung in cases of silicosis, have been analysed by means 
of tomography. In cases in which the plain radiograph 
shows enlarged hilar shadows, the enlargement of hilar 
and parahilar lymph nodes may be clearly demonstrated 
in the tomographs. Moreover, in cases in which exten- 
sive parenchymatous change and dislocation of the 
hila prevent the hilar shadows from being seen on the 
plain film, the extent of dislocation and of involvement 
of the nodes may be assessed tomographically. The 
authors state that the main bronchial branches are rarely 
stretched or compressed in silicosis and that the degree of 
enlargement of the various groups of hilar lymphatic 
nodes is not related to the degree of the silicotic involve- 
ment of the lung parenchyma. A. Orley. 


Mortality and Survival Rates in Males with Silicosis 
or Silico-tuberculosis. TURNER, H. M., and MARTIN, 
W. J. (1949). Brit. med. J. 2, 1148. 


A study was made of survival rates after age 40 in 466 
cases of silico-tuberculosis and 348 of silicosis drawn 
from various industries in Sheffield. It is shown that the 
proportion of silico-tuberculosis to silicosis varies in 
different trades, being, for example, low in coal miners 
(possibly, according to Cummins, because coal dust acts 
as an adsorbent of tuberculin). The results confirm the 
belief that the prognosis in silico-tuberculosis is worse 
than in uncomplicated tuberculosis, particularly when 
tuberculous infection occurs at the onset of the silicosis 
and in the younger patient. Difficulties in the application 
of collapse therapy and other active measures in silico- 
tuberculosis are discussed, and one case is quoted in 
which streptomycin was used with good immediate effect. 

The survival rate in uncomplicated silicosis, as deter- 
mined here, is comparable to the standard up to the age 
of 51, after which it deviates until at age 65 it is 27% 
below the standard. The causes of death in 610 of the 
cases in the series are given. [In 92 cases the patient is 
stated to have died simply of “* silicosis ’’, and the actual 
cause of death is not clear.] It is concluded that, from 
age 40, there is a reduction in life-expectation of 13 years 
in the silico-tuberculosis group, and of 8 years in the 
silicosis group. L. W. Hale. 


“ Egg Shell ’’ Calcifications in Silicosis. GRAYSON, C. E., 


and BLUMENFELD, H. (1949). Radiology, 53, 216. 


Out of a total of 88 cases of silicosis, the authors 
demonstrated ‘‘ egg-shell’’ calcification in 37 cases. 
These areas of calcification are circular or ovoid in shape, 
the calcium being deposited toward the periphery of the 
shadow. They are only found in lymph nodes. These 
calcifications occur long after the original exposure and 
especially in the milder cases. The authors contend 
that these calcium deposits occur as a result of the action 
of silica without any superimposed tuberculous infection. 

L. G. Blair. 
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Studies on Aerosols. VI. Effect of Aluminium Powder 
and of NaCl Aerosols upon the Pulmonary Deposition 
of Silica Dust (Long Exposure). (In English.) 
DAUTREBANDE, L., ALFORD, W. C., IRWIN, D. A., 
MITCHELL, E. R., THOMPSON, E. C., WEAVER, F. L’, and 
Wooo. E. J., (1949). Arch. int. Pharmacodyn, 80, 388. 


The fact that aerosols of water or of solutions of 
sodium chloride can cause aggregation of fine dust 
particles in the air suggested that dispersion of aerosols 
in dusty atmospheres might reduce the amount of dust 
deposited in the peripheral parts of the lungs of animals. 
It was first confirmed that rabbits and rats subjected to 
prolonged exposure to aerosols of 5 to 10% NaCl 
solutions suffer no ill effects. Groups of rabbits were 
repeatedly exposed to atmospheres containing silica dust 
or silica plus aluminium, the exposures being for 6 hours 
daily and ranging from 24 to 183 days. The animals’ 
lungs were later examined. The silica contained about 
1% of iron, whose presence was useful in the histological 
studies ; the iron concentration approximated to that in 
the dust found in mines whose ores, in dust form, have 
been known to cause silicosis. The apparatus and 
methods are described. The saline aerosol used con- 
tained 75 mg. NaCI in a cubic metre of air. 

Not only was the total weight of silica or of silica and 
aluminium present in the lungs less in animals exposed to 
dusty atmospheres containing saline aerosols than in 
those exposed to dust without aerosols, but the aerosol- 
treated silica dust did not tend, like untreated dust, to 
accumulate in larger alveoli. Most of the aerosol- 
treated dust was found to be in the large bronchi. The 
clinical importance of these observations cannot be 
assessed until the results of field trials are available. 

The formation of large aggregates of dust when the 
silica-laden atmosphere was mixed with saline aerosol 
was confirmed by electron microscopy. By means of 
an intense electron microscope beam, the particles of 
silica dust and the salt crystals could be differentiated. 
The amount of dust collected in a given time is much 
greater when it is mixed with an aerosol of NaCl. 

Derek R. Wood. 


Electrocardiographic Studies in Anthracosilicosis. 
L. P. (1949). W. Va med. J. 45, 303. 


This study is based upon the electrocardiographic 
findings in 148 coalminers, aged 24 to 72 years (mean 
53 years), who had been exposed to risk of anthraco- 
silicosis for periods ranging from 6 months to 44 years 
(average 28-6 years). The results of the investigation of 
pulmonary function in these men have been reported 
elsewhere (Amer. Rev. Tuberc., 1949, 3, 270). In each 
case the three standard limb leads were recorded and at 
least three precordial leads, usually CF2, CF4 and CF5. 
Katz’s criteria were used for the diagnosis of right 
ventricular hypertrophy. Electrocardiographic evidence 
of right heart strain was found in 36 cases (24%), which, 
although not apparently related to the presence of 
radiological evidence of pulmonary fibrosis, was closely 
related to the degree of emphysema and of decrease in 
maximal breathing capacity from the predicted normal. 
In general, the lower the mean partial pressure of 
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arterial oxygen, the greater the incidence of right heart 
Strain. An interesting point is that there was little 
difference in the incidence of electrocardiographic 
evidence of right heart strain between those patients 
with normal or borderline radiographs (3 out of 14, or 
21%), those with Ist stage silicosis (8 out of 25, or 32%), 
and those with 3rd stage silicosis (23 out of 80, or 29%). 
It is also noteworthy that there was no appreciable 
electrocardiographic evidence of right heart strain until 
the maximal breathing capacity was decreased by more 
than 50% of normal. 

{It is unfortunate that none of these changes are 
analysed in relation to the age of the patients, especially 
in view of the wide range of ages covered. | 

William A. R. Thomson. 


Pneumoconiosis in Graphite Workers. DUNNER, L., and 
BAGNALL, D. J. T. (1949). Brit. J. Radiol, 22, 573. 


The authors report their findings in the examination of 
workmen employed in a factory producing ** black lead ”’. 
The diagnosis of ** graphite lung ” can be established only 
by radiological examination, as the clinical signs and 
symptoms may be slight and are non-specific. There is 
no relation between the duration of exposure to graphite 
dust and the date of onset or the extent of the lesions. 
This may indicate an individual susceptibility. No single 
radiological finding is pathognomonic of graphite lung, 
but the miliary “‘ snow-storm ” pattern, with the subse- 
quent formation, by coalescence, of large, sharply defined 
masses is mentioned particularly. The various changes 
may be seen in both lungs or in one lung only, in contrast 
to other forms of occupational pneumoconiosis. 


The correlation between x-ray and post-mortem find- 
ings in one case is discussed. The marked fibrosis seen 
on microscopical examination was probably attributable 
to silica, although it is possible that graphite also played 


a part. Large dense masses seen radiologically, which 
were presumed to be solid and due to coalescence of 
small fibrotic nodules, were found post mortem to be 
sacs completely filled with a black fluid. On chemical 
analysis this fluid, which was sterile on culture, was 
found to contain 3-5°% of carbon, but no silica. The 
authors postulate a process of increasing fibrosis around 
localized graphite accumulations, with gradual limitation 
of the blood supply and consequent colliquative necrosis, 
and suggest that subsequent mechanical contraction of 
the fibrous tissue would result in the formation of 
spherical cysts. A. S. McLean. 


**Neo-epinine’’ in the Dyspnoea of Coal-miners. 
ROBERTSON, C. K. (1949). Brit. med. J., 2, 961. 


The 58 coal-miners investigated were between 33 and 
65 years and complained of shortness of breath on 
exertion. In all but 14 there were radiological signs of 
pneumoconiosis in different degrees; in the majority 
(29) there was partial distribution of linear shadowing 
and indication of early nodulation. For the first week of 
observation they were given inert tablets. The vital 
capacity during this week did not show a significant 
change. The subjects then received 20 mg. tablets of 
isopropylnoradrenaline three times daily for one week, 


and the vital capacity increased on the average by 236 
ml. In 44 cases there was subjective improvement. 
As the actual vital capacity of the subjects and the 
variation of its increase are not given, it is difficult to 
judge whether the observed average increase represents 
an important objective improvement. Its smallness may 
indicate that in pneumoconiosis (as in emphysema) 
bronchial spasm plays a smaller part in the reduction of 
vital capacity than in ordinary asthma.] 
H. Herxheimer. 


Chronic Pulmonary Granulomatosis. Report of Ten 
Cases. DENarop1, J. M., ORDSTRAND, H. S. VAN, and 
Carmopy. M. G. (1949). Amer. J. Med., 7, 345. 


Chronic pulmonary’ granulomatosis has many 
synonyms—for example, miliary sarcoidosis, chronic 
granulomatous pneumonitis, delayed chemical pneu- 
monitis, and beryllium sarcoiditis. It has been attributed 
to work with beryllium, but its etiology is still uncertain. 
Ten more cases are described: 4 of the patients worked 
in a plant producing beryllium, 4 lived near the plant, 
and 2 lived apparently beyond the range of atmospheric 
contamination. Contact with beryllium could not be 
proved in the last 2 cases. The onset of the illness was 
insidious, with a cough which became paroxysmal, 
substernal pain, acrocyanosis, and clubbing of the fingers 
and toes. Physical examination revealed loss of weight, 
diminished chest expansion and vital capacity, a resonant 
percussion note, and crackling rales in the hilar region. 
There were no skin or glandular lesions, and the blood 
count, erythrocyte sedimentation rate, and albumin- 
globulin ratio were all normal. On radiological examina- 
tion a typical ground-glass appearance of the lungs and 
normal bones in the hands were found. Beryllium was 
present in small amounts in the urine of 2 patients and 
was absent in 2 more. 

The prognosis of the disease is uncertain. One 
patient, first seen in 1945, is still alive, and 3 other 
patients have improved clinically. Two patients in the 
present series died and necropsies were carried out. 
Chronic granulomatous interstitial pneumonitis and 
lymphadenitis were found. In both cases there was 
parenchymatous degeneration of the liver, with granulo- 
matous areas in one. No beryllium was found in 
the tissues in one case, and in the other the results of 
analysis were equivocal. There is no specific treatment. 
Restriction of the patients’ activity, because of the 
reduced vital capacity, is important and “ benadryl” 
may help to relieve the troublesome cough. 

Arthur Willcox. 


Acute Pneumonitis in a Beryllium-worker. RoysTON, G. 
RIDDELL (1949). Brit. med. J., 1, 1030. 


The author describes the occupational history and the 
clinical and radiological appearances of a case of acute 
pneumonitis in a laboratory worker aged 30 who had 
been engaged for some weeks in mixing powders for 
lining fluorescent tubes. This mixture contained beryl- 
lium and zinc and, in general, such mixtures are known 
under the trade name of “ phosphor”. The principal 
symptom was a cough accompanied by marked dyspnea. 
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Rhonchi fine in character were generally distributed 
throughout both lungs. Sputum examination for 
tubercle bacilli was negative. The radiographs showed 
a millet-seed mottling distributed over both lung fields, 
suggestive of miliary tuberculosis. In 8 months this 
picture had completely resolved and the radiograph of 
the lungs appeared normal. Complete clinical recovery 
is reported. 

The author details the types of lung involvement which 
may follow the inhalation of the beryllium-containing 
phosphor, and discusses the differential diagnosis. 

A. J. Amor. 


The Effects of Kaolin on the Lungs of Rats. KING,E. J., 
HARRISON, C. V., and NAGELSCHMIDT, G. (1948). 
J. Path. Bact., 60, 435. 


The effects were studied of insufflation of suspensions 
of kaolin through the exposed trachea into the lungs of 
black-and-white rats under light ether anesthesia. 
Each rat weighed about 200 g., and 1 to 1-2 ml. of sus- 
pension in saline containing 3% milk was used in the 
experiment. The materials insufflated were South Wales 
kaolin, untreated Cornish kaolin, and ignited Cornish 
kaolin, quartz being used as a control. [For details of 
the preparation of the kaolins, the original paper should 
be consulted.| Each sample was injected into a group 
of 10 rats. 

Quartz produced typical silicosis, but the kaolins 
evoked only a very mild reticulin reaction; this was 
slightly more pronounced with the ignited Cornish 
kaolin than with the other samples. R. B. T. Baldwin. 


INDUSTRIAL SKIN DISEASES 


Cutaneous Granuloma from Accidental Contamination 
with Beryllium Phosphors. NicHoLt, A. D., and 
DoMINGUEZ, R. (1949). J. Amer. med. Ass., 140, 855. 


The increasing use of fluorescent lamps, sign tubes, 
and radio appliances has multiplied the chances of 
accidental contamination of the skin and subcutaneous 
tissues with beryllium. The authors describe 2 cases 
in which indolent skin lesions developed after accidental 
laceration with broken fluorescent lamps. Both patients 
were fluorescent lamp workers who, after 44 and 6 years 
of exposure to beryllium respectively, had developed 
chronic lung disease, with loss of weight, dyspnoea on 
exertion and cyanosis, and both had the typical x-ray 
appearance of delayed chemical pneumonitis. There 
was a history in one of accidental lacerations in the 
suboccipital region from broken lamp fragments 84 years 
previously. The lesions healed promptly, but later 
broke down and suppurated repeatedly. The other 
patient developed a painful swelling under an old scar 
on the elbow while under treatment for the lung disease. 
She then admitted to laceration of the skin by fragments 
of a fluorescent lamp 18 months previously. Sections 
of the abnormal tissues showed small, circular, encapsu- 
lated granulomata, some partly or completely hyalinized, 
but without caseation. Beryllium was found in the 
ibnormal tissues by spectrographic means, no beryllium 
being found in control tissues. In one case the quantity 


of beryllium in consecutive slices of scar tissue varied 
between 2-1 and 79-4 ug. per g. of tissue and an attempt 
is made to correlate the beryllium content of each with 
the number of granulomata present per sq. cm. of section. 
The authors believe the pulmonary lesions to have been 
caused entirely by exposure to air contaminated with 
beryllium, and removal of the affected skin made no 
difference to the lung disease. Since, as the first case 
shows, beryllium can persist in skin lesions for 8} years 
despite repeated ulceration and suppuration, wide 
excision is required in the treatment of wounds con- 
taminated with beryllium. [These cases are remarkable 
in that disease resulted from separate local implantation 
of beryllium into the skin of patients who were also 
victims of the specific occupational lung disease. ] 
J. N. Agate. 


Beta Ray Burns of Human Skin. KNOWLTON, N. P., 
LeIFER, E., HoGness, J. R., HEMPELMANN, L. H., 
BLANEY, L. F., Gitt, D. C., Oakes, W. R., and 
SHAFER, C. L. (1949). J. Amer. med. Ass., 141, 239. 
From the Los Alamos Hospital, New Mexico, the 

authors describe 4 cases of beta-ray burns of the hands 

which occured during atomic energy tests at Eniwetok 

Atoll. The dose of beta rays received in each case by the 

patient was not measured at the time of exposure, but was 

calculated on the basis of film-badge and pocket ioniza- 
tion-chamber readings for gamma rays. These indicated 

a beta-ray dosage of 3,000 to 16,000 roentgen equivalents 

on the outer surface of the skin over a period of about 

one hour. 

The clinical course was divided into four distinct 
phases: (1) Initial erythema and cedema with blanching 
of the areas which received the greatest amount of 
exposure, beginning with the initial exposure, reaching 
a peak in 48 hours, and then subsiding rapidly. (2) A 
period of relative absence of signs and symptoms lasting 
for 3 to 5 days. (3) A phase first manifested by the 
development of a secondary erythema, sometimes com- 
plicated by extravasation of blood, the areas affected 
becoming vesicular 8 to 12 days after exposure. In the 
following 2 weeks the erythema spreads, with subsequent 
formation of more vesicles and bullae, and then the 
active process becomes arrested and the bullae begin to 
dry and desquamate. At this stage epithelization occurs 
over all areas where the vascular supply has not been 
seriously damaged. (4) A chronic stage in which areas 
of serious vascular damage remain unhealed. In 
less seriously damaged areas an atrophic epidermis, 
lacking in hair and sebaceous glands, is formed. Secon- 
dary ulceration, hyperkeratosis, talangiectases, and 
malignant changes (which may occur many years later) 
are included in this phase. 

The 2 men who received the largest amounts of 
radiation reported a sensation of tingling and itching at 
the time of exposure. Further effects noted were a 
retardation of nail growth to about one half of the normal 
rate and a slight depression in the nail which was formed 
at the time of the exposure. In 3 cases the dorsal 
surfaces of the fingers showed an apparently permanent 
increase in pigmentation. During the first few days 
after exposure there was excessive sweating of the palms, 
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but after about a week there was a marked lack of per- 
spiration which persisted for many weeks. Significant 
changes were found in the total leucocyte and neutrophil 
granulocyte counts, in the number of refractive granules 
in the cytoplasm of the lymphocytes and in the erythro- 
cyte sedimentation rate. A. S. McLean. 


The Cold Permanent Hair-waving Process. A Derma- 
tologic and Clinical Study. BEHRMAN, H. T., CoMBEs, 
F. C., WEISSBERG; G., MULINOsS, M. G., and HuRwITZ, 
M. M. (1949). J. Amer. med. Ass., 140, 1208. 


The effects of the lotion used in a cold permanent hair- 
waving process were investigated in 1,200 people. The 
main active ingredient was ammonium thioglycolate with 
potassium bromate as “ neutralizer’. Paired patch 
tests were performed with the fresh lotion, lotion which 
had stood for a year, a 2% solution of potassium bromate, 
mixtures of lotion and neutralizer, and solutions of 
ammonium thioglycolate of various strengths at pH 9-2. 
Subjects were chosen who had had no previous contact 
with the solutions, and others with varying lengths of 
contact with it. The tests were repeated 2 to 4 weeks 
afterwards. Patch tests with the lotion were carried out 
on 286 people (half of each sex) with various dermatoses. 
One gave a weakly positive reaction. On re-testing 109 
of them, 2 gave weakly positive reactions. Patch tests 
were carried out on a group of 863 subjects who had had 
previous contact with the solutions. Of these, 16 gave a 
positive reaction and in 2 this remained positive on re- 
testing (one was not tested a second time). 

The scalps of 174 people who were having their hair 
waved were examined. No ill effects were found. 
Because of the suggestion of a possible hepatotoxic 


effect, a large range of tests were performed on a group 
of people, including 72 factory workers in daily intimate 


contact with the lotions and chemicals. Thorough 
blood and urine examinations and three liver function 
tests were carried out, but no abnormality attributable to 
these substances was discovered. The authors conclude 
that these lotions have a low sensitizing potential and 
that they are safe for general use. £. Lipman Cohen. 


A Clinical Appraisal of the Cold Wave Process. COHEN, 
M. H. (1949). Arch. Derm. Syph., Chicago, 60, 14. 


The author reviews recent literature on the cold wave 
process. He states that the active constituent of most 
cold wave solutions is thioglycollic acid. Other ingre- 
dients are ammonia, perfume, and colouring matter. 
The acid content should be 4 to 7% and the pH between 
9 and 9°5. 

The opinion of the author is that the process is 
dangerous if used at home, but less so if administered by 
a competent hairdresser. If the cold wave is done by an 
expert the most complicated directions can be more 
easily followed and the neutralizing solution more easily 
applied. Signs of scalp irritation can be more readily 
seen and the hands of the operator can be better protected. 
The advisability of repeating the process as frequently as 
every 3 to 4 months, as recommended by the manu- 
facturers, is questioned. A number of cases of various 
types of skin irritation following the use of cold wave 


solutions are described. The author states that it is his 
clinical impression that the thioglycollic acid solution 
can have the effect of aggravating various dermatoses and 
should not be used on women who suffer from dermatitis 
venenata, seborrhoeic dermatitis, psoriasis, or alopecia 
areata; nor should it be used on anemic subjects or in 
cases of liver disease. Cases of contact dermatitis on the 
hands of cold wave operators are described and the use 
of gloves is advised. H. S. Laird. 


External Use of “ Carbitol Solvent’’, ‘“ Carbitol ’’ 
and Other Agents. MEININGER, W. M. (1948). Arch. 
Derm. Syph. Chicago, 58, 19. 


It is said that these chemicals are added to many cos- 
metic preparations because of their “* vanishing ”’ effect. 
Renal and hepatic damage has been demonstrated in 
experimental animals following ingestion, injection, and 
external application of ‘“‘carbitol’’ and “ carbitol 
solvent ’’. This prompted the author to investigate their 
possible hazards on human skin. Patch tests, however, 
showed that monoethyl ether of diethylene glycol does 
not possess high sensitizing powers for human skin and is 
probably seldom responsible for contact dermatitis from 
cosmetics. Carbitol solvent and carbitol appeared to be 
innocuous in lotions and ointments, even after prolonged 
use in high concentration. Absorption in human beings 
was not demonstrable. In fact, the addition of carbitol 
to lotions and ointments is recommended in order to 
make them more uniform, to retard drying, and to 
enhance their emollient effect. E. W. Prosser Thomas. 


The Fibrin-Coagulation Method, a New Procedure for 
Treating Extensive Burns. FRANK, G. (1949). J. int. 
Chir., 9, 443. 


This is a preliminary report on a method of treating 
extensive burns of the more severe degrees by precipita- 
ting the fibrinogen of the plasma with the help of 
thrombin, which is sprayed on the wounds. Fibrin is 
formed and serves as a physiological cover and the basis 
for a scab which is left in situ. In order to prevent 
infection penicillin is mixed with the thrombin of the 
spray and in addition given systemically. Dressings, 
consisting of sterile “‘ vaseline”? gauze only, are not 
changed for a fortnight; second-degree burns are then 
found to have healed and third-degree burns to be in the 
advanced stages of healing. 

The authors, who intend to improve this method 
further, were impressed by the relatively rapid repair, 
the lack of severe general reaction, and the absence of 
infection and of pain. Cosmetic results are said to have 
been excellent, even on face and hands. L. Michaelis. 


Occupational Leukoderma. A Report of Six Cases 
Observed in a South African Factory. LOCKHART, 
R. J. J., and LOEWENTHAL, L. J. A. (1949). S. Afr. 
med. J., 23, 867. 


Oral Bismuth Therapy in Dermatology. MULLER, T. H., 
and Devaney, J. R. (1949). Arch. Derm. Syph., 
Chicago, 60, 196. 


The authors report favourably on the use of sodium 
bismuth triglycollamate (‘‘ bistrimate ”) by mouth in the 
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treatment of warts of various types, condyloma acumin- 
atum, lupus erythematosus, lichen planus, and sclero- 
derma. The dose for adults was one tablet (equal to 
75 mg. metallic bismuth) 3 times a day after meals for 
3 days and 2 tablets 3 times a day subsequently for 
varying periods. The dose for children was estimated 
according to age and weight. The drug was well toler- 


ated. Complete cure is stated to have occurred in 
2 cases of subacute disseminated lupus erythematosus and 
in one case of acute lupus erythematosus and associated 
polyarthritis. 


E. W. Prosser Thomas. 


Seabather’s Eruption. Sams, W. M. 
Derm. Syph. Chicago, 60, 227. 


The author describes an acute eruption, consisting of 
erythematous wheals and inflammatory papules, occur- 
ring within a short time of bathing in Florida waters. 
The rash is predominantly under the bathing garment, 
especially on the buttocks and waist. No penetrating 
parasites were found and the eruption is regarded as 
distinct from that of contact dermatitis from hydroids 
and coral and from ‘“‘ swimmer’s itch”, which occurs 
only in fresh water and is stated to be due to penetration 
of the skin by Schistosoma cercariae. The possible 
cause is the subject of speculation both by the author 
and in the discussion which followed the presentation of 
his paper. E. W. Prosser Thomas. 


(1949). Arch. 


Clinical Observations on the Use of Dibromopropamidine 
(M & B 1270) for Surface Infections, with Particular 
Reference to Bacillus proteus vulgaris and Pseudo- 
monas pyocyanea. CHAMPION, A. H., and Mc- 
DowaL., A. (1949). Brit. J. plast. Surg., 2, 57. 


While most staphylococci and streptococci can be 
removed from a raw surface by penicillin, no substance 
has yet been found which controls Bacillus proteus and 
Pseudomonas pyocyanea, which are common contamin- 
ants of third degree burns and open wounds. The 
author describes 12 cases in which dibromopropamidine 
di-isethionate (*‘ M and B 1270”’) was used, either as a 
powder or in a water soluble cream made from carbo wax 
and propylene glycol, the concentrations of dibromo- 
propamidine used being 15% and 3:5%. After initial 
swabs had been taken and the bacteriology determined, 
either (1) the powder was used and dry crusts allowed to 
form, this being taken as an indication that the area was 
sterile, or (2) the cream was used and sterility deter- 
mined by bacteriological examination. 

Although small areas only were treated because of 
possible toxic effects (of which none were encountered), 
sterility was obtained in all of the cases described. In 
the majority this was followed by satisfactory grafting 
and in a few by spontaneous healing. [If further work on 
dibromopropamidine supports the above findings a very 
serious problem will have been eliminated. ] 

Rainsford Mowlem. 


Contact Dermatitis Due to Procaine: A Common Occu- 
pational Disease of Dentists. LADEN, E. L., and 
WALLACE, D. A. (1949). J. invest. Derm., 12, 299. 


Allergic eczematous contact dermatitis from local 
analgesics is stated to be so common among dentists 
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as to constitute an occupational hazard. Of a large 
number (569) of dentists known to suffer from this 
ailment who were questioned about the exact substances 
suspected of causing their dermatitis, local analgesics 
were listed by 645% ; other substances suspected included 
soap and water, acrylic resins, photographic developers, 
formaldehyde, rubber or latex, and phenol. 

Clinical and allergic studies were made on 10 dentists 
with chronic dermatitis, 9 of whom were shown by patch 
testing to be hypersensitive to local analgesics; 8 of 
these were subjected to further tests. The distribution of 
the dermatitis in all cases was characteristic, namely, on 
the distal phalanges of the first three fingers of the left 
hand—apparently due to the insertion of these fingers in 
the patient’s mouth during infiltration with the analgesic. 
As a result of patch-testing with various local analgesics 
and related chemicals, the authors conclude that hyper- 
sensitivity to one of the members of the procaine group 
leads in most cases to hypersensitivity to all members. 
With one exception, hypersensitivity was restricted to 
the procaine group and was not present to local analgesics 
differing markedly from procaine in the chemical struc- 
ture of their nucleus or side chain, such as ‘“‘ metycaine ” 
and “ intracaine ”’. E. W. Prosser Thomas. 


GENERAL 


Peptic Ulcer in Factory Workers: A Socio-medical 
Pilot Survey. Evans, D. G. (1948). Publ. Hlth. 
Lond., 62, 203. 


This paper comes from the Institute of Social Medicine 
at Oxford, and serves to emphasize further the extreme 
difficulty of research in sociological medicine. In 
general, the results of the investigation reported here are 
disappointing, but the value of the survey, as the author 
remarks, lies more in pointing out the difficulties and 
problems concerned. Subjects were chosen for investi- 
gation out of a factory population, and were divided 
into two groups—one of volunteers with stomach trouble, 
and the other of controls. The series included very few 
women, but the proportion of men to women in the 
factories concerned is not given. Some of the factors 
studied were as follows: (1) degree of work, physical 
and mental; (2) position at work; (3) tobacco-smoking; 
(4) alcohol consumption; (5) use of leisure; foods, 
habits, and occupational history. So far as possible 
comparison was made between the gastric and the 
duodenal ulcer groups, and between these and the 
controls. An attempt was also made to relate consti- 
tution, worry, and heredity in the ulcer cases and any 
factors associated with the onset of symptoms or relapses 
as judged by the patients themselves. The numbers 
concerned were 122 males with peptic ulcer and 182 
dyspepsia-free controls. 

Many criticisms can be offered even in this careful 
study as to the validity of conclusions drawn, but the 
author wisely resists any temptation to depart from 
accurate statistical methods. The frequent habit of 
going to work without breakfast is rightly noted, and the 
tendency of patients with ulcer to do their work in the 
sitting position rather than upright. A definite tendency 
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appeared to exist amongst patients to give up pipe- 
smoking in favour of cigarettes, and the figures suggest 
that smoking may predispose to or aggravate ulcer. No 
striking differences were found as regards shift work, 
irregular meals, degree of mental effort, or the influence 
of heredity in these cases. 

[This paper deserves study in spite of its negative 
findings, and in particular is a corrective of much casual 
and loose research. in ulcer causation. It is clear that, 
while not insurmountable, the problems involved are 
both numerous and complicated. | Thomas Hunt. 


Rift Valley Fever. Accidental Infections among 
Laboratory Workers. SMITHBURN, K. C., MAHAFFY, 
A. F., HADpow, A. J., KITCHEN, S. F., and Smiru, J. F. 
(1949). J. Immunol., 62, 213. 


The history, symptoms, and diagnosis of 8 cases of 
laboratory-contracted infection with Rift Valley fever 
among white and coloured personnel are described in 
detail. Headache, backache, anorexia, prostration, and 


fever lasting 2 to 6 days were observed. All patients 
recovered, without any permanent sequel, after a period 
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of incapacity for work varying from 2 to 28 days. The 
virus was isolated from the blood of all of them during 
the febrile stage of the disease, and a neutralizing anti- 
body was demonstrated in all cases during convalescence. 
Two patients had vivax malaria infection at the onset of . 
Rift Valley fever infection. The first-day serum of one 
patient contained 1,500,000 intracerebral LD 50 of the 
virus after 82 days’ storage in the refrigerator; viable 
virus was found in the same blood after storage for 2 
years in the fluid state. Viable virus was present in the 
sera of other patients after even longer storage (up to 
1,048 days) in the refrigerator. Three African workers, 
who were not known to have had the disease, proved 
immune to the virus; this is interpreted as an indication 
that these 3 individuals passed through an attack of sub- 
clinical infection resulting from contact with the virus in 
the laboratory. H. P. Fox. 


The Disinsectisation of Aircraft: Recent Progress of 
Work in the United Kingdom and Colonies. WHITTING- 
HAM, H., and GALLEY, R. A. E. (1949). Mon. Bull. 
Min. Hith., 8, 186. 








